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EXECUTIVE SUMMARY 

In November 1997 the Federal Aviation Administration (FAA) conducted three simulated 
longitudinal impact tests on a 10-foot section of a Boeing 737 fuselage at the Transportation 
Research Center Inc., located in East Liberty, Ohio. 

The purpose of the tests was to measure the structural response of two overhead stowage bins 
and an auxiliary fuel tank that were mounted in the fuselage. The data collected during these 
tests are used to gain an understanding of the impact response characteristics of the structure and 
interior items (i.e., bins and fuel tank). The tests will also provide empirical data which can be 
used to develop new, or evaluate the adequacy of current, crash design standards for airframes 

and interior items. 

The three tests were conducted at 6, 9, and 16 g's. 

During the 6-g test a peak acceleration of 6.1 g's was reached with a velocity change of 23 ft/sec. 
As a result of this test the auxiliary fuel tank broke free of its mounting. No noticeable effect 
was seen on the overhead stowage bins. The fuel tank was removed for subsequent tests. 

The 9-g test saw a peak acceleration of 8.2 g's with a velocity change of 32.2 ft/sec. No 
significant damage occurred to the overhead bins as a result of this test. 

The 16-g test reached a peak acceleration of 14.2 g's with a velocity change of 41.7 ft/sec. One 
of the bins broke free of its support brackets as a result of this test. The other bin experienced no 
significant damage. 

Additional data, photographs, and data plots for the bins, tank, and fuselage can be found in FAA 
report DOT/FAA/AR-99/4, Longitudinal Acceleration Test of Overhead Luggage Bins and 
Auxiliary Fuel Tank in a Transport Airframe Section. 
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INTRODUCTION 

Three longitudinal simulated impact tests were conducted on a narrow-body transport (Boeing 
737) fuselage section at the Transportation Research Center, Inc. (TRC). The tests were part of a 
series of tests conducted by the Federal Aviation Administration (FAA) in support of their 
Aircraft Safety Research Plan [1]. Additional tests in this series conducted by the FAA include 
the transport airplane controlled impact demonstration [2] which was equipped with 
instrumented overhead stowage bins [3]. Other longitudinal impact tests in this series include 
the test of a narrow-body fuselage with seats and test dummies [4], and a narrow-body fuselage 
with overhead stowage bins, auxiliary fuel tank, seats, and dummies [5]. Additional data, 
photographs, and data plots for the bins, tank, and fuselage can be found in FAA report 
DOT/FAA/AR-99/4, Longitudinal Acceleration Test of Overhead Luggage Bins and Auxiliary 
Fuel Tank in a Transport Airframe Section [6]. 

Prior to the three dynamic tests, a static or calibration test was conducted on each of the two 
overhead stowage bins. These tests were also conducted at TRC. 

These tests are performed to gain understanding of the impact response characteristics of the 
structure and interior items. They also provide empirical data which can be used to develop new, 
or to evaluate the adequacy of the current, crash design standards for the airframe and interior 
items. These standards can be found in the Federal Aviation Regulations (FAR) Part 25. 

TEST OBJECTIVES 

The objective of these tests was to measure the interaction between the fuselage section and both 
the overhead stowage bins and the auxiliary fuel tank. Three tests were conducted at three 
different target g levels (6, 9, and 16 g's). The test results will be used to provide data that can 
assess current crash dynamic design standards or support future changes in the FARs. 

In addition, a comparison will be made between the loads measured in the overhead stowage bins 
during the static test with the loads measured during the dynamic test. This information will be 
used to help determine the necessity for dynamic testing. 

TEST ARTICLE 

The test article used for all three tests was a 10-foot-long section of a Boeing 737-200, fuselage 
station (FS) 400 to 500A, and can be seen in figure 1. Mounted in the fuselage section were two 
overhead stowage bins and an auxiliary fuel tank. A detailed discussion of these items follows. 



FIGURE 1. TEST ARTICLE 

AUXILIARY FUEL TANK. 

In the lower portion of the test article, a 500-gallon auxiliary fuel tank was mounted to the 
underside of the fuselage floor beams between FS 420 and FS 480. The fuel tank was mounted 
on two "hanger rails" running longitudinally along the bottom of the fuselage floor beams. The 
tank hangs on the rails by a "hanger flange" running longitudinally along the top sides of the 
tank. Longitudinal movement along the rails is prevented by a "keeper block" located at the four 
corners of the tank on the hanger rails. Figure 2 is a close view of the upper right corner of the 
fuel tank and shows the floor beam, hanger rail, keeper block, and fuel tank. Additional forward 
loads and moments are reacted by two bottom straps. The two bottom straps are fastened to the 
bottom of the fuel tank and to a section of the fuselage floor under the tank. The bottom strap 
can be seen in figure 3. 



Fuel Tank 

FIGURE 2. AUXILIARY FUEL TANK INSTALLATION 

Tank Bottom Sfrap 

FIGURE 3. AUXILIARY FUEL TANK, BOTTOM STRAP 

OVERHEAD STOWAGE BINS. 

The test article contained two overhead stowage bins in the passenger cabin area.   One of the 
stowage bins was 120 inches long and was mounted on the left/pilot side of the cabin between 



FS 400 and FS 500A. This bin is referred to as bin A for this test. The other overhead stowage 
bin was 60 inches long and was mounted on the right/copilot side of the cabin between FS 420 
and FS 480. This bin is referred to as bin B for this test. Photographs of bin A and bin B can be 
seen in figures 4 and 5 respectively. 

FIGURE 4. BIN A 

FIGURE 5. BINB 



Mounting and support brackets for the bins will be discussed in the calibration section of this 
report. 

WEIGHT. 

The test article weight during the first test was 13,584 pounds (this includes the 7180-pound 
sled to which the test article is mounted). A breakdown of the test article weight is provided in 
table 1. 

TABLE 1. TEST ARTICLE WEIGHT 

Item Weight (pounds) 
Test Article Empty Weight 2036 
Sled Frame 7180 
Overhead Stowage Bin A 92 
Bin A Simulated Luggage 210 
Overhead Stowage Bin B 53 
Bin B Simulated Luggage 120 
Auxiliary Fuel Tank 343 
Simulated Fuel 3550 
Total Weight 13,584 

The auxiliary fuel tank and simulated fuel were not included on the second and third tests. All 
other weights remained the same. As a result of removing the fuel tank, the total test article 
weight was reduced by 3893 pounds to 9691 pounds for the second and third tests. 

TEST FACILITY 

The tests were conducted at the Transportation Research Center Inc.'s Impact Simulator Facility 
in East Liberty, Ohio. This facility uses a 24-inch-diameter HYGE Shock Tester to simulate the 
deceleration conditions of an impact by rapidly accelerating the test article in the opposite 
direction. In other words, the test article is initially at rest and the HYGE Shock Tester rapidly 
accelerates the test article backwards. This rapid backwards acceleration produces an impulse 
similar to that of a rapid deceleration which would be experienced by an identical vehicle in a 
forward impact. 

The HYGE Shock Tester is pneumatically operated and produces thrust through differential gas 
pressures acting on the two faces of a thrust piston in a closed cylinder. Test article acceleration 
in controlled by a metering pin. The contour of the metering pin regulates the amount of gas 
flow from one side of the thrust piston to the other and thus allows control over the test article 
acceleration. By changing the pressures in the chambers of the cylinder the test article pulse 
magnitude and duration can be changed. 

The test article was mounted in a steel frame and the steel frame was attached to the test facility 
sled. The steel frame was fabricated in a manner to minimize any effect on load paths between 
the fuselage and the overhead stowage bins, fuel tank, and fuselage floor. 



INSTRUMENTATION 

ELECTRONIC SENSORS. 

The test article was instrumented with accelerometers, string potentiometers, and strain gages. 
Accelerometers were located on the fuselage, sled, overhead bins, and auxiliary fuel tank and 
were used to record acceleration in the longitudinal (X), lateral (Y), or vertical (Z) directions. 
String potentiometers were attached to the overhead stowage bins and the fuel tank and measured 
longitudinal displacement. Strain gages were attached to the support brackets of the overhead 
stowage bins and measured the loads on these support brackets. 

Table 2 is a compilation of the instrumentation used in the three tests. 

TABLE 2. INSTRUMENTATION 

Test 1 
Accelerometer Strain 

Gage 
String 

Potentiometer 
Data 

Channels Longitudinal Lateral Vertical 

Fuselage 6 4 6 - - 16 

Floor 2 2 2 - - 6 

Overhead Stowage Bin A 3 3 3 - 1 10 

Overhead Stowage Bin A 
Attachment Supports 21 . 21 

Overhead Stowage Bin B 3 3 3 - 1 10 

Overhead Stowage Bin B 
Attachment Supports 16 . 16 

Auxiliary Fuel Tank 3 2 2 - 1 8 

Drive Fixture/Sled 1 - - - - 1 

Total 87 
Test 2 and Test 3 

Accelerometer Strain 
Gage 

String 
Potentiometer 

Data 
Channels Longitudinal Lateral Vertical 

Fuselage 6 4 6 - - 16 

Floor 2 2 2 - - 6 

Overhead Stowage Bin A 3 3 3 - 1 10 

Overhead Stowage Bin A 
Attachment Supports 21 . 21 

Overhead Stowage Bin B 3 3 3 - 1 10 

Overhead Stowage Bin B 
Attachment Supports 16 . 16 

Drive Fixture/Sled 1 - - - - 1 

Total 79 

All data used for the analysis in this report can be found in appendix A. 



FILM AND PHOTOGRAPHY. 

Twelve high-speed cameras filming at 500 frames per second and two real-time video cameras 
were used during the first test to record the event. There were four high-speed cameras located 
on the floor of the test facility to film overall views of the tests. Eight high-speed cameras were 
located on the test sled or fuselage to capture isolated views of the bins and tank. The two video 
cameras were located on the test facility floor and also captured overall views of the test. 
Camera locations and views are shown in table 3. 

TABLE 3. CAMERA VIEWS 

Camera 
Number Camera Location Camera View Type 

1 Floor Overall Front Right Quarter High-Speed Film 
Floor Overall Front Left Quarter High-Speed Film 
Floor Overall Rear Right Quarter High-Speed Film 
Floor Overall Rear Left Quarter High-Speed Film 
Sled Bin A Forward High-Speed Film 
Sled Bin A Rear High-Speed Film 
Fuselage Floor Bin A Upper Support High-Speed Film 
Sled Bin B Forward High-Speed Film 
Sled Bin B Rear High-Speed Film 

10 Fuselage Ceiling Bin B Outboard Side Support High-Speed Film 
11 Sled Fuel Tank High-Speed Film 
12 Sled Fuel Tank High-Speed Film 
13 Floor Overall Front Right Video 
14 Floor Overall Front Left Video 

For tests two and three, cameras 11 and 12 were removed (these cameras were previously 
recording the fuel tank). 

Pretest and posttest photographs were taken with a 35-mm camera for each test. Photographs 
were taken of any significant damage or points of interest. 

CALIBRATION ANALYSIS 

Prior to the three tests, calibrations were performed on the overhead stowage bins. These 
calibrations were conducted to verify the loads in the support brackets were within expected 
limits. Also, these calibrations are the basis for comparisons of the loads under static and 
dynamic conditions as well as determining the influence coefficients. 

In order to conduct the calibration each bin was pulled in the longitudinal direction at a force 
equal to six times its weight and contents (i.e., a 6-g static test). Bin A weighing a total of 302 
pounds was pulled to approximately 1812 pounds, and bin B weighing 173 pounds was pulled to 
approximately 1038 pounds. These loads were target weights that were not exactly achieved as 
noted below. 



BIN A. 

Bin A was held in place by six support brackets, three of these support brackets attached to the 
top of the bin and three attached to the bottom of the bin. The three upper support brackets 
attached to a support rail that ran longitudinally along the fuselage. The support rail was 
mounted to the fuselage frame sections. The lower support brackets attached to either an air duct 
that ran longitudinally along the fuselage or to the fuselage frame sections through a 
link/turnbuckle assembly. 

For the purpose of identification during this test, the three upper and three lower support brackets 
were labeled AU75, AU76, AU78 and AL78, AL76, AL75 respectively. Locations for these 
supports can be seen in figure 6. 

Support Rail 

Support AU76 

Support AU75r T~K 
Support AL78 

*f \v^~" 
Support AL76 

-60"- -60"- 

* Support AU78 

Forward 

^---''TSupport AL75 

AccelerometerX, Y and Z directions 

FIGURE 6. BIN A SUPPORT BRACKET LOCATIONS 

To determine if all the forces on bin A were within expected limits and in equilibrium, a force 
balance was calculated using the load data of the support brackets collected during the static 
calibration test. Before this could be done, the loads recorded in each of the support brackets had 
to be resolved along the aircraft vertical and lateral axes. For the upper brackets there was a 57- 
degree offset between the vertical and lateral axis of the support bracket and the vertical and 
lateral aircraft axis (a = 57 degrees). A diagram of the upper support bracket and related axis is 
shown in figure 7. The lower support brackets had a 16-degree offset between the vertical and 
lateral axis of the support bracket and the vertical and lateral aircraft axis (a = 16 degrees) and is 
shown in figure 8. 



Calibration Vertical 
Axis   (PCALZ) 

• > Aircraft 
Vertical 

Axis 
(Pz) 

Calibration 
Lateral 
Axis 

V   CAL Y) 

Bin 
. -»-Floor 

21 
ex = 57o     p ■■ 16o 

*~ Aircraft Lateral 
Axis (Py) 

FIGURE 7. BIN A UPPER SUPPORT BRACKET 
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FIGURE 8. BIN A LOWER SUPPORT BRACKET 

The following equations were used to resolve the calibration loads into loads along the aircraft 
axis for both the upper and lower brackets: 

Py = Pcaly * COSC6 - Pcalz * sind 

Pz = Pcaiz * cosa + Pcaiy * sina 

(1) 

(2) 



Py and Pz are the resultant loads in the aircraft Y and Z axes respectively. Pcaiy and Pcaiz are 
the loads measured during the calibration in the support bracket Y and Z axes respectively. 
Alpha (a) is the angle between the load measured in the calibration axes and the aircraft axes. 

The results of the force balance for bin A are presented in table 4. Bin A was calibrated to 1762 
pounds (target weight 1812 pounds); therefore the total static reaction load in the X direction 
should be 1762 pounds. In other words, the sum of the reaction loads in the X direction should 
be equal to 1762 pounds which was the applied load. There was no load in the Y or Z direction 
therefore the reaction loads in these directions is zero. The weight of the bin, which normally 
would be recorded in the Z direction, was zeroed out by the data acquisition system prior to the 
start of the calibration. 

TABLE 4. BIN A CALIBRATION FORCE BALANCE 

Support Load X (lb) Load Y (lb) Load Z (lb) 

AU75 (aft) 436 -6 -6 

AU76 (center) 590 51 -1 
AU78 (forward) 44 -71 -18 
AL78 (aft) 129 -104 35 
AL76 (center) 328 -37 -41 
AL75 (forward) 227 128 49 

Reaction Load 1754 -39 18 
Expected Reaction Load 1762 0 0 
Difference 8 -39 18 

Due to the complex geometry of the support brackets, completely isolating the loads into the X, 
Y, and Z components was difficult. Strain gages were applied to the support brackets to read 
reaction loads in the X, Y, and Z directions; however, it was not possible to completely isolate 
these load paths. Consequently, while pulling in the X direction, reaction loads read in the Y and 
Z directions. The differences that were recorded in the X, Y, and Z directions are within 
acceptable limits and it is felt that the force balance was valid and all loads were within 
acceptable limits. 

BINB. 

Bin B was held in place by 11 support brackets. The support bracket locations can be seen in 
figure 9. Two of these support brackets, labeled 5 and 6, were attached to the outboard side of 
the bin and primarily carried loads in the X direction. Supports 5 and 6 were attached to a flange 
that was attached to the fuselage frame sections. The five support brackets labeled 7, 8, 9, 10, 
and 11 were mounted directly to the fuselage frame sections and were connected to the bin 
through a support rail that ran longitudinally along the length of the bin. These five support 
brackets carried loads primarily in the Y and Z directions. The remaining four brackets labeled 
1, 2, 3, and 4 carried loads primarily in the Z direction. These support brackets were attached 
from the bin to a frame section in pairs that lined up in series. Support brackets 2 and 3 were in 
series at the forward end of the bin while support brackets 1 and 4 were in series at the aft end of 
the bin. 
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Support 2 

Support 10 

Support 3 

Forward 

Support 11 

Support Rail 

Support 4 

-60"- 

A AccelerometerX, Y and Z directions 

FIGURE 9. BIN B SUPPORT BRACKET LOCATIONS 

To determine if all the forces on bin B were within acceptable limits and in equilibrium, a force 
balance was calculated using the load data of the support brackets collected during the static 
calibration test. Before this could be accomplished, the loads recorded in each of the support 
brackets had to be resolved along the aircraft vertical and lateral axes as was accomplished for 
bin A. Support brackets 1-4 measured strictly in the Z direction and support brackets 4, 5, and 6 
measured primarily in the X direction so the forces in these brackets were not resolved. Support 
brackets 7-11 have an offset of 6 degrees from the lateral (y) axis (a = 6 degrees), and 28 
degrees from the vertical (z) axis (ß = 28 degrees) when compared to the vertical and lateral 
aircraft axes. A diagram of support brackets 7-11 showing the related axes is seen in figure 10. 
The following equations were used to resolve calibration loads into loads along the aircraft axis: 

Py = Pcaly * COS0C + Pcalz * sinß 

Pz = Pcalz * COsß + Pcaly * sinOC 

(3) 

(4) 

Py and Pz are the resultant loads in the aircraft Y and Z axes respectively. Pcaiy and Pca]Z are the 
loads measured during the calibration in the Y and Z axes respectively. Alpha (a) and beta (ß) 
are the angles between the calibration axes and the airplane lateral and vertical axes. 

11 
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FIGURE 10. BIN B SUPPORT BRACKETS 7-11 

A force balance was calculated from the calibration of bin B and the results are shown in table 5. 
Bin B was calibrated to 981 pounds (target weight was 1038 pounds) therefore the total static 
reaction load in the X direction should be 981 pounds. There was no load in the Y or Z direction 
therefore the reaction loads in these directions is zero. The weight of the bin, which normally 
would be recorded in the Z direction, was zeroed out by the data acquisition system prior to the 
start of the calibration. 

TABLE 5. BIN B CALIBRATION FORCE BALANCE 

Support Load X (lb) Load Y (lb) Load Z (lb) 

1 - - -15 

2 - - -36 

3 - - - 

4 - - -10 (not used) 

5 469 - - 

6 413 - - 

7 - 11 -13 

8 - -21 -12 

9 - -50 -2 

10 - -99 -21 

11 -15 -38 

Reaction Load 882 -188 -137 

Expected Reaction 
Load 

981 0 0 

Difference 99 188 137 
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Support brackets 2 and 3 as well as support brackets 1 and 4 are positioned in series. Therefore, 
the load read in these support brackets (for example 1 and 4) should be identical and only one of 
the pair was used in the force balance calculation. Support bracket 3 was recording erroneous 
data during the calibration and therefore its data were not used for analysis. All other loads were 
within acceptable limits. 

Due to the complex geometry of the support brackets, completely isolating the loads in the X, Y, 
and Z components was difficult. Strain gages were applied to the support brackets to read 
reaction loads in the X, Y, and Z directions; however, it was not possible to completely isolate 
these load paths. Consequently, while pulling in the X direction, reaction loads read in the Y 
and Z directions. The differences that were recorded in the X, Y, and Z directions are within 
acceptable limits and it is felt that the force balance was valid and all loads were within 
acceptable limits. 

LONGITUDINAL TESTS 

TEST 1. 

The first test was scheduled to be a 6-g test. The actual sled peak acceleration was 6.1 g's with a 
velocity change of 23.2 ft/sec. 

The fuel tank separated from its mounting as a result of the acceleration. Damage to the tank 
occurred at the forward end of both hanging flanges. The damage, which can be seen in figure 
11, was a shearing failure of the flange as a result of the flange being forced forward against the 
keeper blocks. 

FIGURE 11. HANGING FLANGE SHEARING FAILURE 
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The hanging rails, keeper blocks, and the bottom straps were damaged in the test. Both hanging 
rails experienced bending and tearing at the forward end. The keeper blocks both failed in shear 
when the tank hanging flange was forced against the keeper blocks. Damage to the hanging 
flange and keeper block can be seen in figure 12. In addition, the bottom straps were pulled from 
the fuselage floor at the attachment point as a result of the tank's forward load. The bottom strap 
damage can be seen in figure 13. 

FIGURE 12. HANGING FLANGE AND KEEPER BLOCK DAMAGE 

FIGURE 13. BOTTOM STRAP ATTACHMENT POINT DAMAGE 
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Due to excessive damage, the auxiliary fuel tank was removed for subsequent tests. 

The overhead bins and the fuselage experienced no noticeable damage during the test. 

TEST 2. 

The second test was scheduled to be a 9-g test. The actual sled peak acceleration was 8.2 g's 
with a velocity change of 32.2 ft/sec. 

No significant damage was observed to either bin or to the fuselage as a result of this test. 

TEST 3. 

The third test was scheduled to be a 16-g test. The actual sled peak acceleration was 14.2 g's 
with a velocity change of 41.7 ft/sec. 

Bin A experienced separation from the airframe during test 3. The support rail, to which all 
three upper support brackets were attached, broke at all the frame section attachment points. The 
upper support brackets did remain attached to the bin as well as the support rail. However, since 
the support rail broke free at all the frame section attachment points, there was nothing to support 
the bin once it became free. Examples of the damage to the fuselage frame at the rail attachment 
points can be seen in figures 14 and 15. 

FIGURE 14. FRAME DAMAGE AT HANGING RAIL ATTACHMENT POINT FS 500 
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FIGURE 15. FRAME DAMAGE AT HANGING RAIL ATTACHMENT POINT FS 500A 

The lower support brackets experienced various separation modes as a result of the test. 

The forward support bracket, AL75, was mounted by bolting the support bracket to an air duct 
and was also attached to the fuselage frame through a link/turnbuckle assembly. After the test, 
the support bracket remained attached to the frame through the link/turnbuckle assembly; 
however, the bracket had completely separated from the air duct. The four bolts that held the 
support bracket to the air duct tore through the air duct. This damage can be seen in figure 16. 
In addition to the support bracket separating at the air duct, the bin separated at the support 
bracket. The adhesive in the bin honeycomb material failed and the bin separated from the 
support bracket; this can also be seen in figure 16. 

The center of the three support brackets, AL76, was bolted to the air duct and also was attached 
to the fuselage frame through a link/turnbuckle assembly. The link/turnbuckle assembly was 
bolted to a flange that bolted to the fuselage frame. After the test, the support bracket remained 
attached to the bin; however, the support bracket completely separated from the air duct and the 
flange separated from the fuselage frame. The damage to the air duct can be seen in figure 17. 
The support bracket is shown in figure 18 and the separated flange and link/turnbuckle assembly 
can be seen in figure 19. 
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FIGURE 16. SUPPORT BRACKET AL75 AIR DUCT AND BIN DAMAGE 

FIGURE 17. SUPPORT BRACKET AL76 AIR DUCT DAMAGE 
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FIGURE 18. SUPPORT BRACKET AL76 AND AL78 

FIGURE 19. SUPPORT BRACKET AL76 SEPARATED FLANGE 

The rear lower support bracket, AL78, was attached to the fuselage frame through a 
link/turnbuckle assembly. The link/turnbuckle assembly separated from the fuselage frame as a 
result of the test. A photograph showing support bracket AL78, after the test, can be seen in 
figure 18. Damage to the fuselage frame at the link/turnbuckle assembly attachment point is 
shown in figure 20. 
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FIGURE 20. FUSELAGE FRAME DAMAGE 

As a result of all the structural separations, bin A completely broke loose from its mounting. 

Bin B experienced no significant structural damage as a result of this test. 

ANALYSIS 

AUXILIARY FUEL TANK. 

The auxiliary fuel tank completely separate from its mounting during the 6-g test. Separation 
began at approximately 64 ms at a g level of 5.5, and was complete at approximately 76 ms at a g 
level of 5.2. 

BINS- 

BIN A. For bin A the peak reactive loads in the support brackets were seen at 102, 93, and 
66 ms for the 6, 9, and 16-g tests respectively. The resolved reactive loads at these times in the 
X, Y, and Z direction and the expected loads for the same times are shown in table 6. The 
expected load is the weight of the bin multiplied by the measured acceleration of the bin in the 
corresponding axis. This is calculated from the kinematic equation: 

m (5) 

where F is the force, m is the weight of the bin, and a is the bin acceleration (in theory m is the 
mass of the bin, however, the mass and the weight are constant therefore for the purposes of this 
analysis the bin weight can be used) Bin A had three accelerometers attached to its underside. 
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One accelerometer was located in the front, one in the center, and one in the rear. For the 
purpose of this analysis, an average of the three accelerations was calculated and used as the bin 
acceleration (a). 

TABLE 6. BIN A RESOLVED REACTIVE LOADS, 6-g TEST AT 102 ms 

Support Load X (lb) Load Y (lb) Load Z (lb) 

AU75 (aft) 464 15 -74 
AU76 (center) 702 -62 -162 

AU78 (forward) 69 -49 36 
AL78 (aft) 141 139 -113 
AL76 (center) 437 56 6 

AL75 (forward) 285 -130 32 

Reaction Load 2098 -31 -275 
Expected Load 1714 -116 -10 
Difference 384 85 265 

As seen in tables 7 and 8, at the time of peak X-direction loads, reaction and expected loads were 
closely correlated. Differences in the reaction and expected loads are expected because of the 
inability to isolate load paths in the X, Y, and Z directions. Additional errors may exist due to 
the method used to calculate acceleration. Acceleration was determined to be an average of three 
accelerations measured at three different locations on the bin. This could cause the calculated 
average to be different than the actual acceleration resulting in differences between the actual 
loads and the calculated loads. 

To observe how bin A reacts over time, the sum of the X-direction measured load in the support 
brackets was compared to the expected load in the X direction. The expected load was 
calculated by multiplying the weight of the bin by the measured acceleration using equation 5. 
As stated above, the acceleration was the average of three measured values. The expected load 
was compared to the sum of the X-direction support bracket measured loads in figures 21, 22, 
and 23 for the 6-, 9-, and 16-g tests respectively. 

TABLE 7. BIN A RESOLVED REACTIVE LOADS, 9-g TEST AT 93 ms 

Support Load X (lb) Load Y (lb) Load Z (lb) 

AU75 (aft) 606 8 -117 
AU76 (center) 935 -16 -159 

AU78 (forward) 202 27 189 
AL78 (aft) 196 39 -194 

AL76 (center) 625 230 1 

AL75 (forward) 492 102 53 

Reaction Load 3056 102 -227 
Expected Load 2952 0 -103 
Difference 102 102 124 
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TABLE 8. BIN A RESOLVED REACTIVE LOADS, 16-g TEST AT 66 ms 

Support Load X (lb) Load Y (lb) Load Z (lb) 
AU75 (aft) 854 195 -89 
AU76 (center) 1235 -12 -260 
AU78 (forward) 459 38 89 
AL78 (aft) 268 -291 -283 
AL76 (center) 913 55 7 
AL75 (forward) 709 329 60 
Reaction Load 4438 314 -478 
Expected Load 4240 499 -180 
Difference 198 185 298 
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FIGURE 21. BIN A, EXPECTED LOAD COMPARED TO MEASURED LOAD, 6-g TEST 
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FIGURE 22. BIN A, EXPECTED LOAD COMPARED TO MEASURED LOAD, 9-g TEST 
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FIGURE 23. BIN A, EXPECTED LOAD COMPARED TO MEASURED LOAD, 16-g TEST 

A close agreement between the two curves in these graphs shows that the load measured during 
the test is what would be expected given the bin acceleration. The two curves for the 16-g test 
are not expected to be close after approximately 66 ms due to the separation of the bin at its 
attachments. 

The loads in the X direction in the 6-g static test and the 6-g dynamic test were compared at the 
point when the g level during the dynamic test was equal to the load applied during the static 
test. For bin A, a static load of 1762 lbs was applied which corresponds to 5.83 g since the bin 
weighed 302 pounds. This g level is calculated using equation 5. At 74 ms the acceleration of 
bin A in the 6-g test was 5.83. The comparison is presented in table 9. This table shows a close 
correlation of the loads for the static and dynamic tests. 

TABLE 9. BIN A STATIC VERSUS DYNAMIC DERIVED LOADS IN X DIRECTION 

Support Load (lb) 
Static Dynamic 

AU75 (aft) 436 468 
AU76 (center) 590 614 
AU78 (forward) 87 213 

AL78 (aft) 129 120 
AL76 (center) 328 418 
AL75 (forward) 227 236 

Total Load 1797 2069 
Difference 272 

During the third test, bin A was completely separated from the fuselage at approximately 66 ms. 
At the time of separation, there was a longitudinal load of approximately 4438 pounds in the 
support brackets and the bin was experiencing a longitudinal acceleration of approximately 
14.5 g's. This g level is an average of the three accelerometers located on the bin. 
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BIN B. For bin B the peak loads were seen at 109, 108, and 95 ms for the 6-, 9-, and 16-g tests 
respectively. The loads in the X, Y, and Z direction at these times, as well as the expected loads 
in these directions at identical times, are shown in tables 10, 11, and 12 for the 6-, 9-, and 16-g 
tests respectively. 

The expected load, calculated using equation 5, is the weight of the bin multiplied by the average 
measured acceleration of the bin in the corresponding axis. Bin B had three accelerometers 
attached to its underside. One accelerometer was located in the front, one in the center, and one 
in the rear. 

TABLE 10. BIN B RESOLVED REACTIVE LOADS, 6-g TEST AT 109 ms 

Support Load X (lb) Load Y (lb) Load Z (lb) 
1 - - -22 
2 - - -78 
3 - - NA 
4 - - -11 
5 650 - - 
6 553 - - 
7 - 30 4 
8 - -48 -48 
9 - -45 -8 
10 - 0 43 
11 - -15 2 

Reaction Load 1203 -78 -137 
Expected Load 1240 -90 -53 

Difference 37 12 84 

TABLE 11. BIN B RESOLVED REACTIVE LOADS, 9-g TEST AT 108 ms 

Support Load X (lb) Load Y (lb) Load Z (lb) 
1 - - 6 
2 - - -69 
3 - - NA 
4 - - -10 
5 -845 - - 
6 -724 - - 
7 - 33 -42 
8 - -62 -65 
9 - -5 -17 
10 - 106 107 
11 - -35 -11 

Reaction Load 1570 36 -91 
Expected Load 1540 15 21 

Difference 30 16 70 
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TABLE 12. BIN B RESOLVED REACTIVE LOADS, 16-g TEST AT 95 ms 

Support Load X (lb) Load Y (lb) Load Z (lb) 

1 - - -77 
2 - - -266 
3 - - NA 
4 - - -113 
5 1542 - - 

6 1368 - - 

7 - -9 -164 
8 - -76 -66 
9 - -5 -17 
10 - 106 107 
11 - -160 -162 

Reaction Load 2912 349 -452 
Expected Load 2845 126 -169 

Difference 67 223 283 

Tables 10 through 12 show a close correlation between reaction and expected loads at the time of 
peak X-direction loads in the support brackets. Differences in the reaction and expected loads 
are expected because of the inability to isolate load paths in the X, Y, and Z directions. As for 
bin A, additional errors may exist due to averaging used to calculate acceleration from the three 
accelerations measured at three different locations on the bin. 

To observe how bin B reacts over time, a sum of the X-direction measured load in the support 
brackets was compared to the expected load in the X direction. The expected load was 
calculated by multiplying the weight of the bin by the measured acceleration using equation 5, 
using the average of the three accelerations on the bin used for this calculation. The expected 
load is compared to the sum of the support bracket measured loads in figures 24, 25, and 26 for 
the 6-, 9-, and 16-g tests respectively. 
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FIGURE 24. BIN B, EXPECTED LOAD COMPARED TO MEASURED LOAD, 6-g TEST 
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FIGURE 25. BIN B, EXPECTED LOAD COMPARED TO MEASURED LOAD, 9-g TEST 
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FIGURE 26. BIN B, EXPECTED LOAD COMPARED TO MEASURED LOAD, 16-g TEST 

These graphs show a close correlation between the load measured and the expected load. 

A comparison was made of the 6-g static test and the 6-g dynamic test in the X direction. This 
comparison was made when the g level during the dynamic test was equal to the load applied 
during the static test. For bin B, a static load of 981 lbs was applied which corresponds to 5.68 g 
since the bin weighed 173 pounds. At 84 ms the average acceleration of bin B was 5.68. The 
comparison is presented in table 13. 

TABLE 13. BIN B STATIC VERSES DYNAMIC DERIVED LOADS IN X DIRECTION 

Support Loac I (lb) 
Static Dynamic 

5 469 510 
6 413 436 

Total Load 882 946 
Difference 64 
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DISPLACEMENTS. String potentiometers were attached to the auxiliary fuel tank to measure 
longitudinal displacement. Due to the structural separation of the tank, the string potentiometer 
data was not useful. 

A string potentiometer was attached to the aft side panel of each bin. These string 
potentiometers were to record longitudinal displacements during the tests. Longitudinal 
displacement as well as corresponding times for the bins are shown in table 14. 

TABLE 14. LONGITUDINAL DISPLACEMENTS AND CORRESPONDING TIMES 

Test Bin A BinB 

6g 0.28 inch 108 ms 0.13 inch 116 ms 

9g 0.49 inch 103 ms 0.18 inch 119 ms 

16g NA NA 0.39 inch 97 ms 

Due to the separation of the bin from the fuselage during the 16-g test of bin A, no usable data 
were obtained from the string potentiometer. 

SUMMARY 

During the 6-g test a peak acceleration of 6.1 g's was reached with a velocity change of 23 ft/sec. 
As a result of this test the auxiliary fuel tank broke free of its mounting. No noticeable effect 
was seen on the overhead stowage bins. The fuel tank was removed for subsequent tests. 

The 9-g test saw a peak acceleration of 8.2 g's with a velocity change of 32.2 ft/sec. No 
significant damage occurred to the overhead bins as a result of this test. 

The 16-g test reached a peak acceleration of 14.2 g's with a velocity change of 41.7 ft/sec. One 
of the bins broke free of its support brackets as a result of this test. The other bin experienced no 
significant damage. 

Additional data, photographs, and data plots for the bins, tank, and fuselage can be found in FAA 
report DOT/FAA/AR-99/4, Longitudinal Acceleration Test of Overhead Luggage Bins and 
Auxiliary Fuel Tank in a Transport Airframe Section. 
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APPENDIX A—DATA PLOTS 

TEST1 

B737 LONGITUDINAL IMPACT 6G  IS NOV 37 
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-20      10      40      70 

CHANNEL: AL78XF   FILTER CH CLASS G0 

190 220 250 280 310 130     1B0 
TIME  IMS) 

PEAK DATA 38 S5 LBF %  282 08 MS, -HI .97 LBF 8 95 84 MS 

B737 LONGITUDINAL IMPACT GG  19 NOV 97 
BIN A LOVER AFT SUPPORT LATERAL FORCE 

90 

S0 

30 

TRC NUMBER: TRC682P TEST NUMBER TEST 1 SC 

-38 

-G0 

-98 

AAAA, 

-20 

CHANNEL^ AL78YF 

10 40 70 

FILTER^  CH.   CLASS SB 

180 190 220 250 280 318 130 168 
TIME     (MS) 

PEAK DATA:   94   10 LBF 8 2G7.3G IIS;  -164.39 LBF 8 99.60 OS 

A-ll 



8737 LONGITUOINAL IMPACT SC  !9 NOV 37 

BIN A LOWER AFT SUPPORT VERTICAL FORCE 
TRC  NIIMRFR^  TRC602P                                                                                                                                        T-ST  NUMBER    TEST   1   SC 

90 

63 

e 

— ■ 

 —                        "~    "       "—'         ' 

38 

I       i       i       !       i       i       I       i       I       i 
-20 

CHANNEL ■■   AL78ZF 

10      40      7B 

FILTER^ CH. CLASS SB 

199 228 258 289 310 136     1S8 
TIME  IMS) 

PEAK DATA 22 69 LBF %  213 36 tIS, -79 34 LBF 6 84 48 MS 

B737 LONGITUOINAL IMPACT 6G  19 NOV 97 
BIN A UPPER FRONT SUPPORT INNER LONGITUDINAL FORCE 

TRC NUMBER TRC682P TEST NUMBER  TEST 1 6C 

S3 — 

3B 

-30 

-98 
"-20      IB      48      78     108 

CHANNEL: AU78XA   FILTER: CH. CLASS SB 

198 228 250 280 318 13B     168 
TIME IMS) 
PEAK DATA; ui.54 LBF 8 98.80 HS; -162.58 LBF e 285.44 MS 

A-12 



B737 LONGITUDINAL IMPACT 6G  19 NOV 97 

3IN ft UPPER FRONT SUPPORT OUTER LONGITUDINAL FORCE 
TRC NUHBER TRC602P TEST NUHBER TEST ! 60 

-28      18      40      78 

CHANNEL^ AU78XB   FILTER: CH. CLASS GB 

198 220 138     168 
TIME  »IS) 
PEAK OATA 215 81 LBF 6 72 5S IIS. 

258 280 310 

-186 88 LBF 6 303 44 HS 

B737 LONGITUOINAL IHPACT SG  19 NOV 97 
3IN A UPPER FRONT SUPPORT OUTER VERTICAL FORCE 

128 TRC NUHBER^ TRCS02P 

40 

-48 

TEST NUMBER TEST 1 GC 

-120 ' 
-28      18      48      70     108 

CHANNEL^ AU78ZC   FILTER: CH. CLASS 1880 

190 220 258 280 310 138     180 
TIHE  CHS) 

PEAK DATA 2.82 rtV g 282.96 flS, -1.76 HV 6 165.64 IIS 

A-13 



B737 LONGITUDINAL IMPACT SG  19 NOV 97 

BIN A UPPER FRONT SUPPORT INNER LONGITUDINAL FORCE 

120 
TRC NUMBER TRCS02P TEST NUMBER  TEST 1 6C 

~   40 

-40 

-120 

— • 

! 

  ——.—-N       .•>       y~\ /v. /v   -.    „   /~~ 

— • 

i       i       i       i       i       i       i       i       i       i 
-28 

CHANNEL: AU7BZ0 

18      40      76 

FILTER: CH CLASS 1860 

108 190 228 250 280 310 138     1E8 
TIME  IMS) 

PEAK DATA 0 69 MV g 307 44 MS, -0 5S MV S 284 IG MS 

B737 LONGITUOINAL IMPACT SG  19 NOV 97 

BIN A UPPER MID SUPPORT INNER LONGITUOINAL FORCE 
TRC NUMBER; TRC682P TEST NUMBER TEST 1 6C 

CHANNEL: AU76XA 

18      40      78 

FILTER^ CH. CLASS SB 

310 130     1B0 
TIME  IMS) 
PEAK DATA: 698.92 LBF g 98.88 MS, -133.07 LBF 8 262.08 MS 

A-14 



B737 LONGITUDINAL IrtPflCT 6G 13 NOV 97 

3IN A UPPER niO SUPPORT OUTER LONGITUDINAL FORCE 
TRC NUMBER TRCG92P TEST NUH3ER TEST ! 6C 

CHANNEL^ AU76XB 

10      48      70 

FILTER CH CLASS G0 

138     168 
TtflE  IMS J 
PEAK DATA 732 

198     228     258     288     318 

LBF S 99.28 IIS, -233 82 LSF 8 251 G8 rtS 

B737 LONGITUDINAL InPftCT SG 19 NOV 97 
BIN A UPPER niD SUPPORT OUTER VERTICAL FORCE 

128 TRC NUMBER TRC602P TEST NUMBER TEST 1 GC 

~       40 

-48  — 

— ■ 

-—— v.                         .    , / v^  / \   r\    ^,   ~ 

— • 

 -^/   •-—' *■—'                      •-?      \y    ^~/     ^    \^ 

i      i      i i       i       i       i       i       i -120 
-28 18 48 78 18 

CHANNEL-  AU7GZC        FILTER:  CH.   CLASS 1B06 

190 220 250 288 310 130 180 
TII1E     ItlS) 

PEAK  DATA:  e 93 11V 6 251.12 HSi   -0.54 11V @ 30G.88 IIS 

A-15 



B737 LONGITUDINAL  IMPACT 6G     19  NOV  37 

3IN A  UPPER  HID  SUPPORT   INNER VERTICAL  FORCE 

120 TRC NUMBER- TRCS82P 
TEST NUMBER  TEST I SC 

_   48 

-48 

-128 
-28 

CHANNEL^ AU7SZD 

10      48      70 

FILTER^ CH CLASS IB 

188 198 228 258 288 318 130     168 
TIME  IMS) 

PEAK DATA 0.42 MV 8 81 68 riS, -0.21 MV § 284 IS MS 

B737 LONGITUDINAL IMPACT 6G  19 NOV 97 

BIN A UPPER AFT SUPPORT INNER LONGITUDINAL FORCE 

90 

S8 

30 

TRC NUMBER: TRCS82P 
TEST NUMBER TEST 1 6C 

"-  -38 

-60 

-98 

.r\^\, /~\ ,r 

-28      18      48      70 

CHANNEL^ AU75XA   FILTER: CH. CLASS 68 

190 220 258 288 318 138     168 
TIME IMS) 

PEAK DATA: 181.34 LBF e 98.24 MS; -33.85 LBF 8 258.72 MS 

A-16 



8737 LONGITUDINAL IMPACT SC  IS NOV 97 

JIN ft UPPER AFT SUPPORT OUTER LONGITUDINAL FORCE 

90 

60 

38 

-39 

-68 

-90 

TRC NUMBER    TRCG02P                                                                                                                                         1ES i   NUMBEn    TES:   1   ou 

— • 
:^~S^..   :■   : 

S~                          \^     A      A^A 
.V V       .     M 
 | 

— • 

i      i      i       i      i       i       i       i      i       i 
-20 

CHANNEL: AU75XB 

[0      40      70 

FILTER^ CH CLASS SB 

190 220 250 280 310 138     1E0 
TIME  »IS) 

PEAK DATA 471 36 LBF i  75 60 [IS, -96 65 LBF 8 244.88 rtS 

B737 LONGITUDINAL IMPACT 6G  19 NOV 97 
BIN A UPPER AFT SUPPORT OUTER VERTICAL FORCE 

120 TRC NUMBER: TRC602P TEST NUMBER TEST 1 6C 

40 — 

-40 

-80 

— • 

^r\r A r\J\   \ A. 
v          \J ■\^r— - ^ ""ITS I\y— 

i      i      i       i i i       i       i -128 
-20      18      40      78 

CHANNEL^ AU75ZC   FILTER: CH. CLASS IB00 

190 228 130     160 
TIME ins) 

PEAK DATA: 3.31 nV 8 250. 

258     288     310 

riS; -1.70 nv e 275.52 ns 

A-17 



B737 LONGITUDINAL IHPftCT 6G  19 NOV 37 

3IN ft UPPER AFT SUPPORT INNER VERTICAL FORCE 

129 TRC NUflBER TRCS92P TEST NUH8ER TEST i SC 

40 — • 

-40 

-120 

I 

^y /^,../~\ \y v/ 

I 
-20 

CHANNEL ■■  AU75ZD 

10      40      70 

FILTER^ CH. CLASS 10! 

100 190 220 250 280 310 130     168 
TIME  (MS 3 

PEAK DATA 0 47 11V 6 258 72 AS. -0 7! [IV 6 251 36 US 

B737 LONGITUDINAL inPACT 6G  13 NOV 97 
BIN S LONGITUDINAL DISPLACEMENT 

128 

90 

40 — 

-ga — 

-12B 

TRf   NimRFR     THCRB7P                                                                                                                                                             '".   "unöt"      '"'    '   "^ 

— • 

— • 

i       i       i       i      ■ i       i       i       i       i       i 
-20      10      48      78 

CHANNEL ■■   8INBXO   FILTER' CH. CLASS 90 

198 220 258 230 318 130     1S8 
TII1E  (HS) 

PEAK OATA^ 8.13 IN 8 115.92 [IS; -8.09 IN 6 263 44 US 

A-18 



B737 LONGITUDINAL inPflCT 6G  IS NOV S7 
BIN B FRONT LONCITUOINAL ACCELERATION 

68 

28 — 

-20 

-68 
-28 

CHANNEL : 8BFXG 

TRC  NUriBER    TRCG02P TEST  NUrtSER    TEST   :   BC 

— • 

s\    S\  S\     ^     /~v   /\ 

— ■ 

' 

1                   1                   1                   1 1                    1 1                    1 1       1 
18      48      78 

FILTER^ CH CLASS 68 

IBB     138     168     138     22e 
TlflE  (HS) 

PEAK OATA 3 38 C 8 254 24 HS 

258     288     310 

7.6S G 8 186 18 fIS 

B737 LONGITUDINAL IIIPACT 6G  IS NOV 37 
BIN B FRONT LATERAL ACCELERATION 

68 TRC NUflBER    TRC682P TEST  NUflBER    TEST   1   6G 

20 

-28 

-68 
-28 

CHANNEL^ BBFYG 

18      18      78 

FILTER CH. CLASS 68 

188 198 228 138     168 
TII1E <ns) 

'PEAK DATA 3 11 G 8 235.32 rtS 

258     288     313 

5.28 G 8 227.04 US 

A-19 



B737  LONGITUDINAL   iriPflCT  GG     IS NOV  S7 

BIN  a  FRONT  VERTICAL  ACCELERATION 

se TRC NUMBER^ TRCS82P TEST NUnSER  TEST 

28 

-28 

-88 

^■/V;^^ ^"^/VV /\ J\y^ ■ 

-28      !8      18      7e 

CHANNEL ■■   BBFZG    FILTER^ CH CLASS S3 

180     138     1S8     lSe     228     258     288     310 
TIRE  IflSJ 

PEAK DATA 4 IG G 8 281 81 MS, -3 27 G g 288 32 ITS 

B737 LONGITUDINAL II1PACT 8G  [9 NOV 97 
BIN B FRONT LONGITUOINAL VELOCITY 

88 

48 — 

28 

-28 — 

-48 — 

TRC NUHBER: TRCB82V                                                     TEST NUHBER  IESI I M, 

— ■ 

— • ^^^^^^______ 

i      i      i      I      i      i      i      i      i      i -68 
-28     10      48      78 

CHANNEL ■■   BBFXV    FILTER' CH . CLASS 188 

iee 198 228 258 288 310 138     168 
TIHE  MS) 
PEAK DATA; -0.B1 FT/S 6 -20 80 HS; -24.01 FT/S e 215 20 HS 

A-20 



B737  LONGITUDINAL   inPflCT  SG     IS NOV  37 

BIN 8 CENTER  LONC1TUOINAL  ACCELERATION 

G8 TRC NUMBER    TRCSB2P TEST  NUriBER     TEST   1   5G 

20 

-20 

-68 
-20     19      48      78 

CHANNEL^ BBCXG   FILTER■   CH. CLASS 68 

188 138     158     1S0     228     250      288     310 
TinE  inSJ 

PEAK DATA 3 S3 G 8 301 92 MS, -7 64 G 8 10S 56 HS 

B737 LONGITUDINAL inPACT 6G  19 NOV 97 
BIN B CENTER LATERAL ACCELERATION 

68 

40 

28 

TRC  NUtlBER    TRC682P 
TEST NUMBER  TEST 1 6G 

-20 

-40 

-60 

\y ^ 
/~\    „ 

-20 10 40 70 

CHANNEL=   BBCTG FILTER:   CH.  CLASS 60 

1S8 228 250 280 310 130 160 
TlflE     MS) 

PEAK  DATA-   3.15  G 8 251.44  MS;   -2.76  G e  227.36  IIS 

A-21 



B737 LONGITUDINAL IBPACT 6C  13 NOV S7 
BIN B CENTER VERTICAL ACCELERATION 

G8 

40 

20 

TRC  NUflBER:   TRCS92P TEST NUflBER    TEST 

^\* -Ä A A. A 
v A 

-28 

-■IB 

-SB 

V 

-28 18 48 78 

CHANNEL ■■   BBC7.G FILTER ■   CH    CLASS  G0 

188 138 228 258 280 310 130 160 
TIKE     (RSI 

PEAK  DATA     3.35  G  8 263  0-1  MS,   -8.36  G  8  245.20  tlS 

B737 LONGITUOINAL   IBPACT  6G     13  NOV  S7 
BIN B CENTER  LONGITUDINAL  VELOCITY 

60 

48 

28 

TRC NUflBSR TRCE82V 
TEST NUHBER TEST 1 6G 

-28 

-48 

-68 
-28 

CHANNEL= BBCXV 

10      40      70 

FILTER' CH. CLASS 180 

108 138 220 250 288 310 130     1E0 
TlflE  (tlSJ 
PEAK DATA' -8 04 FT/S 8 -20.80 BS, -24 16 FT/S 8 215.12 RS 

A-22 



8737 LONGITUDINAL IHPfiCT 60  IS NOV S7 
BIN S AFT LONCITUDINAL ACCELERATION 

60 

48 

23 

TRC  NUflBER:   TRC602P TEST NUHSE 

-28 

-40 

-68 
-20      18      48      78 

CHANNEL ■■   BBflXG    FILTER CH CLASS 60 

IBB 130     166     138     228     250     289      310 
TlflE  (HS) 

PEAK OATA  3 53C 8 223.26 MS, -7.33 G 8 106 40 MS 

B737 LONGITUDINAL IHPACT 6G  19 NOV 37 
BIN B AFT LATERAL ACCELERATION 

68 

40 

28 

TRC  NUMBER    TRC682P 
TEST  NUflBER     TEST   1   6G 

-20 

-40 

-68 

"^7 "\7 Z\ £^\ JX zx 

-26 

CHANNEL : BBftYG 

10      48      78 

FILTER^ CH. CLASS 60 

168 138 220 250 280 310 136     160 
TIHE ins) 

PEAK DATA: 5.33 G 8 250.00 MS, -4.12 G 8 208 0S MS 

A-23 



B737  LONGITUDINAL   IflPACT  65     19 NOV  S7 
SIN  8  AFT  VERTICAL  ACCELERATION 

68 

48 

28 

TRC NUMBER TRC602P TEST NUMBER  TEST 

-20 

-40 

-68 ' 

VvA^w^^vY^ 

-28      18      48      78 

CHANNEL^ B8A2G    FILTER; CH. CLASS 68 

188 190 228 
_l I I 
258     288     310 138     168 

TII1E  (AS) 
PEAK DATA  4 98 G 8 247.52 nS, -5.73 G S  271 84 nS 

B737 LONGITUDINAL IMPACT 6G  18 NOV 97 
8IN B «FT LONGITUDINAL VELOCITV 

68 

28 — 

-28 — 

-40 — 

TRC NUMBER    TRC682V                                                                                                                                       TEST  NUMBER    TEST   I   6G 

— • 

— • ^^^^^^____— 

i       i        i        i        i        I        i        i        i       i -G0 
-28      19      48      78 

CHANNEL= BBAXV    FILTER' CH . CLASS 180 

188 198 228 258 288 318 138     168 
TIME  IMS] 
PEAK DATA; 8.00 FT/S e -20.88 MS, -24.14 FT/S 8 215 12 MS 

A-24 



B737 LONGITUDINAL IMPACT SG  19 NOV 97 

BIN 8 AFT SUPPORT 1 VERTICAL FORCE 

90 

68 

38 

TRC NUMBER: TRC602P TEST NUMBER  TEST 

ZX 

-38 

-SB 

-93 
-28 

CHANNEL B1ZF 

18      40      79 

FILTER^ CH. CLASS SB 

138     169     190     228     256     280     318 
TIME  (fIS) 

PEAK DATA 73 80 LBF 8 173 44 HS, -Gl 8! LBF g 244 40 MS 

9737 LONGITUDINAL IMPACT GG  19 NOV 97 
BIN B FWD SUPPORT 2 VERTICAL FORCE 

93 TRC NUMBER TRCG02P TEST NUMBER TEST I 6C 

G0 — 

38 

cr.  a 

-38 — 

-68 

-98 
-20 

CHANNEL^ B2ZF 

— • 

— • 

i      i      !      i      i      i      i       i       i      i 
10      40      70 

FILTER: CH. CLASS SB 

190 220 250 288 310 130     168 
TIME  (MS) 

PEAK DATA: 94.39 LBF § 272.24 MS, -88.49 LBF 8 34.9S MS 

A-25 



B737 LONGITUDINAL IMPACT 6G  19 NDV 97 

BIN B FWD SUPPORT 3 VERTICAL FORCE 

90 

63 

38 

TRC NUMBER TRC682P TEST NUMBER TEST ! SC 

-38 

-68 

-38 
-28 

CHANNEL : B3ZF 

— •  i 

— ■ 

~ V^^^^^^7" : ~ 

i      i i       i       i       i       i       i       i       i 
18      48      78 

FILTER^ CH CLASS G8 

130      160 
TIME  IMS) 
PEAK DATA 89 

198     228     250     298     318 

LBF g 272 56 MS, -257 39 LBF g 112 08 MS 

B737 LONGITUDINAL IMPACT SG  19 NOV 97 
BIN B AFT SUPPORT 4 VERTICAL FORCE 

98 

S8 

38 

TRC NUMBER TRCS82P 
TEST NUMBER TEST 1 6C 

-38 

-68 

-98 
-28 

CHANNEL: B4ZF 

18      48      78 

FILTER: CH. CLASS SB 

188 138     160 
TIME IMS) 

PEAK DATA'- 46, 

198     228     250     280     318 

3 LBF 8 174.00 MS, -42.32 LBF g 244,48 MS 

A-26 



B737 LONGITUDINAL IMPACT 6G  19 NOV 97 

BIN B OFT PLATE SUPPORT 5 LONGITUDINAL FORCE 

98 

GO 

30 

3 

TRC  NUMBER    TRCG02P TEST  NUMBER    TEST   I   GC 

— - 

. 

-30 

-G0 

-90 i       i       i      i       i       i       i i       i 
-20 

CHANNEL^ B5XF 

18      48      70 

FILTER CH. CLASS SB 

190 228 258 280 130     160 
TIME  IMS) 
PEAK DATA 166 59 LBF 8 256 64 HS, -638 03 L8F 8 108.56 US 

310 

B737 LONGITUDINAL  IMPACT 6G     19  NOV  97 

BIN  B  FVO PLATE  SUPPORT  6  LONGITUDINAL  FORCE 

90 

B0 — 

30 

-30 — 

-60 — 

-98 

TRr   NIIMRFR:   TRrfifl?P                                                                                                                                                              !tS' NUMBtK      Itbl    1   bli 

  

' 

i       i       i       i       i       i       i       i 1 
-20 

CHANNEL •■ B6XF 

10      40      70 

FILTER; CH. CLASS 68 

108 190 220 258 288 310 138     168 
TIME  IMS) 
PEAK DATA: 179.97 LBF %  255.28 MS; -561.29 L8F I  111.20 riS 

A-27 



8737 LONGtTUOINAL  IMPACT EG     13  NOV  97 

BIN  B L  SUPPORT  7  GAGE  1  LATERAL  FORCE 

30 

68 

30 

TRC NUMBER TRCSB2P TEST NUMBER TEST ! BC 

-38 

-68 

-30 
-20 

CHANNEL; B7YFI 

10      40      70 

FILTER CH CLASS 68 

100 130     160     198     220     250     288 
TIME ins) 

PEAK OATft- 56.22 LBF 6 108 96 IIS. -26.21 LBF 6 263.52 US 

318 

B737 LONGITUDINAL  IMPACT  6G     19  NOV  97 

BIN B  L SUPPORT  7  GAGE  2 LATERAL  FORCE 

30 

S0 

30 

TRC NUMBER    TRC6B2P 
TEST  NUMBER    TEST   1   SC 

-38 

-60 

-98 
-28 

CHANNEL^ B7YF2 

10      40      70 

FILTER^ CH CLASS 68 

100 190 220 258 288 318 130     168 
TIME IMS) 

PEAK DATA: 48.78 LBF § 308.40 MS; -98,94 LBF S 114.24 MS 

A-28 



B737 LONGITUDINAL IMPACT 6G  19 NOV 57 

BIN 8 L SUPPORT 8 CAGE I LATERAL FORCE 

90 

58 

30 

TRC NUMBER TRCS92P TEST NUHBER  TEST ! SC 

-30 

-60 

-90 
-20 

CHANNEL B8YF1 

10      40      78 

FILTER: CH CLASS 58 

100 190 228 250 280 310 130     168 
TIME  1(15) 

PEAK DATA 31.62 LBF 8 303 84 US, -36.21 LBF 8 86.32 HS 

B737 LONGITUDINAL IMPACT 6G  19 NOV 97 
BIN B L SUPPORT 8 GACE 2 LATERAL FORCE 

90 

60 

30  — 

-30 

-60 

-98 

TRC NUMBER    TRC6B2P ItSI   NUriBtK       ItSI    i    DO 

— • 

— • 

i       i       i       i i                        1                         i                         1                         i 
-20 

CHANNEL^  B8YF2 

18 40 70 

FILTER:  CH.   CLASS 60 

180 190 220 250 288 310 130 160 
TIME     tflS) 

PEAK DATA: 41,93 LBF  8 268,24 HS;  -123.40 LBF 8  107.34 MS 

A-29 



8737 LONGITUDINAL IMPACT 6G  19 NOV 97 

BIN S L SUPPORT 9 GAGE 1 LATERAL FORCE 

68 

30 — 

-30 — 

-60 

-90 
-20 

CHANNEL: B9YF] 

TRC NUMBER TRCG02P                                                      TEST NUMBER TEST i SC 

— ■ 

. 

— ■ 

i  f  i  i  i  i  i  i   i  i 
18      40      70 

FILTER' CH. CLASS SB 

138     168     198     220     250     280     310 
TIME  IMS) 
PEAK DATA 154 95 LBF g 187 44 MS, -SI 09 LBF g 388 72 MS 

B737 LONGITUDINAL IMPACT SG  19 NDV 97 

BIN B L SUPPORT 9 GAGE 2 LATERAL FORCE 

90 

60  — 

30  — 

-38 

-68 

-90 

TRC NUM9EF : TRC602P TES NUMBER TEST 1 6C 

— • 

— ■ 

I 1 1 i i 
-28 

CHANNEL^ B9YF2 

10 48 70 

FILTER^  CH.  CLASS 60 

108 138 228 258 280 318 138 168 
TIME     IMS) 

PEAK DATA    16.33 LBF 8 385.68 MS;   -38.75 LBF §  182.56 MS 

A-30 



B737 LONGITUDINAL IMPACT 6G  19 NOV 97 

BIN 8 L SUPPORT 10 GAGE I LATERAL FORCE 

98 

60 

38 

CO      @ 

-38 — 

-66 — 

TRC MIIHBFR.   TRCG02P                                                                                                                                        TES;   NUN8ER     TEST   1   SC 

/ 

:::::::   "^—'"^v 

i           !           i           1           i           i           1           1           1           1 -98 
-28      18      40      78 

CHANNEL^ 818VF1   FILTER: CH. CLASS SB 

IE 220 250 280 310 130     168 
TIME tns > 
PEAK DATA: 384 18 LBF t  108 88 IIS, -153.03 LBF i  308 56 IIS 

8737 LONGITUDINAL IMPACT GG  19 NOV 97 

BIN B L SUPPORT 18 GAGE 2 LATERAL FORCE 

TRC  NUMBER:   TRC6B2P TEST NUMBER    TEST   1   6C 
90 

60 

30 

e 

— ■ 

•38 

60 

on i      i i       i       i       i       i i 
-28      18      48      78 

CHANNEL: B10YF2   FILTER: CH. CLASS 69 

188 198 228 250 280 310 130     160 
TIME  (MS) 
PEAK DATA: ]S5,31 LBF 6 104.80 MS, -43.99 LBF 8 301.84 MS 

A-31 



B737 LONGITUDINAL IMPACT SG  19 NOV S7 

BIN 8 L SUPPORT 11 GflCE 1 LATERAL FORCE 

98 TRC NUHBER TRC632P TEST NUflBER  TEST 1 SC 

68 

38 

8 

— • 

j 

-38 

-60 

i   i  -i i  i  i  i  i  i  i 
-28      18      48      78 

CHANNEL: BI1YF1   FILTER^ CH. CLASS 69 

198 228 250 288 318 130     160 
TinE  (IIS) 

PEAK DATA 35 55 LBF 6 224 08 IIS, -53 58 LBF 8 172.80 MS 

8737 LONGITUDINAL IMPACT 6G  19 NOV 97 
BIN B L SUPPORT II GAGE 2 LATERAL FORCE 

98 

68 

38 

0 

TRC NUMBER: TRC682P                                                      TEST NUMBER  TEST ! GC 

— • 

 __ _^—»_ _s- ^ /    " ' 

-38 

-60 

i   i   i   i   i   i   i   i   i   i 
-28      10      40      78 

CHANNEL^ BUYF2   FILTER^ CH. CLASS S8 

108 198 228 258 288 310 138     160 
TIME  IMS) 

PEAK QATPr 52.12 LBF 6 261.68 MS; -85.43 LBF 6 114.72 MS 

A-32 



8737  LONGITUDINAL   inPACT  6G     IS  NOV  97 

FUEL  TfiNK  LEFT  SIOE  LONGITUDINAL  ACCELERATION 

60 

20 — 

-20 

-■10 

-60 

TRC  NimflFH    TRCS02P                                                                                                                                       TEST  NUflBER     TEST.!   6C 

— • 

JA A. A A'A A'A AAA 

— • 

-—-^__yv^^y Ay v v v y Vi \jy ^ v 

i       i       i       i       i       i       i       i       i       i 
-26     18      40      78 

CHANNEL^ FTLXG    FILTER CH CLASS S0 

180 138 228 250 280 310 130     168 
TII1E ins) 

PEAK DAT« 7.38 G 6 207,68 IIS, -10.05 G e 232,56 US 

B737 LONGITUDINAL IPPACT GG  19 NOV 97 
FUEL TANK LEFT SIOE LATERAL ACCELERATION 

68 

20 

TRC  NUflBER    TRC682P                                                                                                                                       TEST  NUflBER     TEST   1   6G 

— ■ 

~  . Al\ J\ A A     .    A   A    A    n„A     A„A~^ 

— • 

i       iiii       i       i        i       i        i 

-20 — • 

-40 

-68 
-28     10      -10      78 

CHANNEL•   FTLYG FILTER     CH.   CLASS  68 

100 138 228 258 280 310 138 168 
TlflE     IflS) 

PEAK OATA^   6.73  G  S  135.84 tIS;   -6.28  G  8  138.48  flS 

A-33 



B737 LONGITUDINAL inPflCT EG  IS NOV S7 
FUEL TANK LEFT SIDE VERTICAL ACCELERATION 

£8 

18 

28 

TRC  NUflBER    TRC682P 
TEST  NUflBER ' TEST   I   SC 

-28 

-48 

-SB 

— ■ 

.   i 

.    .    -    . 

— • 

i       i        i        i        i        i        i        i        I        I 
-28     18      -18      78 

CHANNEL ■■   FTLZG    FILTER; CH CLASS S8 

188 138 228     258 288 310 138     168 
Tine insi 

PEAK OATA  3.95 C 6 138.21 rtS, -2.85 G S   114.48 HS 

B737 LONGITUDINAL IHPfiCT 6G  19 NOV 37 
FUEL TANK LEFT SIDE LONCITUOINAL VELOCITY 

68 TRC  NUflBER'   TRCS82V TEST  NUriBER     TEST   1   6G 

48 — 

28 — 

-28 — 

-48 

-88 
-28 

CHANNEL: FTLXV 

18      48      78 

FILTER: CH. CLASS 188 

188 138     168     138     228     258     288     318 
TINE  (flS) 
PEAK DATA' -8.81 FT/S 6 -18.72 HS; -15.48 FT/S g 258.72 rtS 

A-34 



B737 LONCITUOINAL IMPACT 6G  13 NOV 37 
FUEL TANK RIGHT SIDE LONGITUDINAL ACCELERCTIGN 

se 
TRC NUMBER TRC682P 

23 

-23 

TEST NUMBER  TEST 1 5G 

— ■ 

i 

.    A A f \ A , -A A A A A -f\ A 

— ■ 

1 ^.\J \J V^ v v.\] \J \J \J \J * 

1      1      1 1 i      i      i 
-63 

-28     13      43      78      133 

CHANNEL: FTRXG    FILTER^ CH CLASS 63 

133 223 253     288 310 138     153 
TltlE  (MS) 

PEAK DATA  13.65 C e 223.72 flS, -3.38 G 8 283.56 US 

68 

40  — 

28 

-23 

-48 — 

B737  LONGITUDINAL   IMPACT  6G     IS  NOV 37 
FUEL  TANK  RIGHT  SIOE  LATERAL  ACCELERATION 

TRC   NUt IBER:   TRC632P 

.     -       A     A     AA    ^     /\    r-„ A A A A/\ A-u^A-A-^vy 

— • 

-   —~ v "\l  \jw    -^   ^     v   ^ 'V   vy v V     v      w     v 

i       i       i       i       i       i       i 1      1 -G9 
-28     10      48      70 

CHANNEL■   FTRYG    FILTER^ CH CLASS 68 

188 138 220 258     288 310 130     153 
TinE (nsi 

PEAK DATA; 5.18 G S 138.72 MS, -5,53 G B  248.32 US 

A-35 



B737 LONGITUDINAL MPflCT SG  IS NOV 37 

FUEL TANK RIGHT SIDE VERTICAL ACCELERATION 

TRC NUHBER TRCG02P TEST NUnBER  TEST ' 6S 

48 

20 

^^^•^ ^" V 

-28 

MB — 

-G8 I I 
-28 

CHANNEL; FTRZG 

10      40      70 

FILTER ■■   CH. CLASS S0 

100 1S0 220 258 288 310 138     160 
TiriE ins) 

PEAK DATA 3.SI C 6 230.64 K,   -2,90 G 8 220.24 OS 

B737 LONGITUOINAL IMPACT GG  IS NOV S7 
FUEL TANK RICHT SIDE LONCITUOINAL VELOCITY 

TRC NUHBER TRCG82V                                                     TEST NUMBER TEST 1 GC 
G8 

40 

28 

0 

— - 

— • 

~~~~~~~-~--^_^__^^  

-20 

-48 

i       i       i       i       i       i       i       i       i       i 
-28 

CHANNEL^ FTRXV 

10      48      78 

FILTER; CH. CLASS 180 

188 1S8 220 250 288 310 138     168 
TIDE  IDS) 
PEAK DATA: 8,83 FT/S 8 -18.88 MS; -15.78 FT/S e 2S9.12 MS 

A-36 



8737 LONGITUDINAL IHPfiCT 6G  19 NOV 57 
FUEL TANK TOP LONCITUOINAL ACCELERATION 

68 

40 

20 

TRC NUnHER TRC682P TEST NUflBER  TEST I 6C 

-28 

-■10 

-G8 
-20 

CHANNEL: FTTXG 

18      18      78 

FILTER CH. CLASS G8 

188 138 228 258 288 

— • 

1 

■_      h A   A   „   * A A  A A A A A 

— • 

.     -        ^A/--U.VV.-   V, V W U V u v 

i       1       1       1       1       1       1 1       1 
310 138      168 

TIHE insj 
PEAK DATA  12.2E G e 130,64 HS, -11..33 G 6 232.36 HS 

B737 LONGITUDINAL inPACT 6C  19 NOV S7 
FUEL TANK TOP LONCITUDINflL VELOCITY 

68 
TRC NUtlBER    TRC682V TEST  NUHBER     TEST   1   6G 

28 

-28 

-60 
-28     18      40      70 

CHANNEL FTTXV    FILTER CH. CLASS 18 

188 130 220 138     160 
TinE ins 1 
PEAK DATA 8,06 FT/S e -14.5S riS. 

258 280 310 

■14.88  FT/S  g  298,98 (IS 

A-37 



B737 LONGITUDINAL inPflCT 5G  -S NOV S7 
FUEL TANK LONGITUDINAL G!SPLaCEilEN" 

TRC NUHBER TRCS82P 

-248 
-28 

CHANNEL  FTXD 

18      48      78 

FILTER CH CLASS G0 

138     166     198     223     258     288     310 
TinE ins) 

PEAK DATA  21.37 IN 8 318,08 flS, -8.81 IN 6 -2.72 MS 

A-38 



TEST 2 

B737 LONGITUDINAL InPACT SG  20 NOV 97 
SLEO ACCELERATION 

60 

20 

-29 

-40 

-60 

TRC NUI1BER    TRC603P TEST  NU11BER     TEST   2   9C 

— ■ 

r\     s\ 

— • 

. ■——-                  v/ ^    - 

1                   1                   1                   1                   1                   1 1 1                   1                    1 
-28     18     18      70 

CHANNEL^ SLDXG    FILTER CH CLASS GO 

130 220 258 288 310 138     1S8 
TinE ins J 

PEAK DATA  2.28 G 8 271,44 dS, -8.16 G e S8.64 OS 

B737 LONGITUDINAL IMPACT 3G  20 NOV 37 
SLED VELOCITY INTECRATEO 

68 

40 

28 

8 

-28 

TRC NUflBER    TRC883V                                                                                                                                      TEST  NUnBER     TEST  2  9C 

— • 

^\^^ 

-48 

-KB i       i       i       i       i       i       i       i       i       i 
-28     18      40      70 

CHANNEL ■■   SLOXV    FILTER ' CH . CLASS 180 

100 138 228 258 280 310 138     160 
TinE  (HS! 
PEAK DATA' 8,00 FT/S i   -20.80 (IS; -32.22 FT/S 6 269.12 IIS 

A-39 



B737 LONGITUDINAL IHPACT 3G  20 NOV 97 
BIN ft LONGITUDINAL OISPLACEflENT 

128 
TRC  NUflBER    TRC603P TEST  NUtlSER     TEST   7  SG 

48 

-43 

-128 
-28     18      48      78      18 

CHANNEL ■■   BINAXD   FILTER: CH . CLASS S3 

198 228 258 288 318 138     158 
TinE  MS) 

PEAK OATA  0.49 IN g 103.28 flST 0,88 IN e -2.96 HS 

B737 LONGITUDINAL IftPACT 9C  20 NOV 97 
BIN S FRONT LONCITUOINflL ACCELERATION 

se 

48 

28 

8 

TRC  NUflBER ^  TRCS83P                                                                                                                                       TEST  NUMBER     TEST  2  9C 

— • 

.^^-^^-\_____^——: : — 

•28 

48 

fifl i       i       i       i       i       i       i       i       i       i 
-28 

CHANNEL ■■   BAFXG 

10      48      70 

FILTER ■■   CH. CLASS 60 

108 130 220 258 288 310 138     160 
TIME insJ 

PEAK DATA; 1.23 G 8 247.04 nS; -10.40 G e 78.24 HS 

A-40 



B737 LONGITUDINAL IHPACT 3C  28 NQV S7 
BIN a  FRONT LATERAL ACCELERATION 

50 

40 

TRC NUflBER TRCG03P TEST NUnBER  TEST 2 9C 

20 — 

-23 

-68 
-20 

CHANNEL ■■   BAFYG 

10      48      78 

FILTER CH. CLASS 58' 

188 130 
TinE 

138 226 258 280 310 158 
MS) 

PEAK DATA  1.09 G g 285.84 IIS, -2.35 G S  94.08 MS 

8737 LONGITUDINAL IflPACT 3G  20 NOV 97 
BIN A FRONT VERTICAL ACCELERATION 

68 TRC NUflBER TRCS83P TEST NUMBER  TEST. 2 9G 

28 

-28 — 

-40 

— • 

— • 

■—■   ^   V 

i       i       i       i       i       I       i       i i -60 
-20     10      48      78 

CHANNEL ■■   BAFZG    FILTER ■■   CH . CLASS 58 

108 198 228 250 280 310 130     168 
TinE tns 3 

PEAK OATA: I.6S G g 165.12 MS; -2.84 G S 303,76 MS 

A-41 



B737 LONGITUDINAL IHPACT 3G 20 NOV 97 
BIN A FRONT LONGITUDINAL VELOCITY 

TRC NUflBER' TRCS03V TEST NUHBER  TEST 2 3G 

-28 

CHANNEL; BAFXV 

10      48      78 

FILTER: CH. CLASS 180 

188 138 228 258 288 310 138    iee 
Tins ens 3 
PEAK DATA; -0.01 FT/S 8 -19.28 MS, -33.50 FT/S 8 233.44 (IS 

B737 LONGITUDINAL IflPACT 3G 20 NOV 37 
BIN A CENTER LONGITUDINAL ACCELERATION 

S8 

48 

20 

TRC  NUflBER'  TRCS03P TEST  NUflBER    TEST  2   9G 

— • 

— • 

"           ""-^               -— "V  

-78 

:    :     —r—~    :          : 

-48 

-58 i     i     i    i     i     i    i     i     i     i 
-28 

CHANNEL:   BACXG 

18      48      78 

FILTER' CH. CLASS SB 

193 228 180 130 180 
TIIIE     (RSI 

PEAK DATA'   1.29 C  8  247,04  OS 

250 288 318 

10.31   G  8 73.80 fIS 

A-42 



B737 LONGITUDINAL IHPACT SC  20 NOV 37 
BIN A CENTER LATERAL ACCELERATION 

rpr  u„nHFo     TOP«.«                                                                                                                                       TEST  NUtlBER     TEST  2  9C 
bid —                                                                                                                              1 

i 

 i 
40 

20 

i I 

8 

-28 

i                    i                   i                    i                   i                   i                   1                   i                   1                    1 
-20 

CHANNEL BACYG 

10      40      70 

FILTER^ CH. CLASS G8 

180 138 220 250 280 319 130     168 
TIHE  (HS) 

PEAK DATA 8.31 G 6 111.68 OS; -0.S8 G S 2S7.12 HS 

B737 LONGITUDINAL inPACT 9G 20 NÜV 37 
BIN A CENTER VERTICAL ACCELERATION 

60 

40 

28 

0 

TRC NUriBER;   TRC683P                                                                                                                                      TEST  NU118ER     TEST  2  3G 

-■>(! 

-48 

-6B i       i       i       i       i       i       i       i       i       i 
-28     10      48      78 

CHANNEL^ BACZG    FILTER■   CH. CLASS 60 

108 138 220 258 280 310 130     160 
Tine tnsi 

PEAK DATA: a,G9 G e 96,88 HS; -1.88 G e 78.36 rtS 

A-43 



B737 LONGITUDINAL inPftCT SG  20 NOV 37 
BIN A CENTER LONGITUDINAL VELOCITY 

TRC NUflBER- TRCS83V 

-28     18      48      78 

CHANNEL- BACXV    FILTER' CH. CLASS 188 

138     1GB 
TIOE  (HS) 
PEAK DATA' -8.82 FT/S e -IS.92 AS; -33.13 FT/S S 233.G8 US 

B737 LONGITUDINAL IMPACT 9G  20 NOV 37 
BIN A AFT LONGITUDINAL ACCELERATION 

B8 

48 

20 

8 

-28 

-40 

TRC NUI1BER TRCG83P                                                     TEST NUMBER  TEST 2 9C 

— - 

— • 

i       i       i       i       i       I       i       i       i       i 
-28     18      48      78 

CHANNEL' BAAXG    FILTER' CH. CLASS G8 

138 228 138     168 
TinE insi 

PEAK OATA' 1.35 C 6 245.£8 OS 

258     280     310 

10.42 G e 78,30 US 

A-44 



8737 LONGITUDINAL IHPACT 9G  20 NOV 37 
BIN A «FT LATERAL ACCELERATION 

S3 

43 

TRC NUHBER    TRCG83P TEST  NUHBER     TEST  2  SC 

28 — 

-28 

-48 

-60 

— ■ 

  

1 

— ■ 

i       i       i       i       i       i       i       i       i       i 
-28     18      48      78 

CHANNEL ■■   BflflYG    FILTER' CH. CLASS 68 

188 138 223 258 288 310 138     168 
TiriE insi 

PEAK DATA 2.82 G t  94.38 rtS; -1.52 G S  73.84 IIS 

B737 LGNCITUOINAL inPACT 9G  20 NOV 37 
BIN A AFT VERTICAL ACCELERATION 

88 

48 

28 

8 

-28 

-48 

-S3 

TRC NUtlBER:   TRCG83P                                                                                                                                       TEST  NUI1BER     TEST  2  SC 

— ■ 

i       i       i        i       i       i        i        i       i        i 
-28     18      48      78 

CHANNEL' BAA2G    FILTER' CH. CLASS 60 

188 190 228 258 288 310 138     180 
TII1E tnsi 

PEAK DATA' 1.45 G 8 384,88 IIS; -1.65 G i  90.72 US 

A-45 



B737 LONGITUDINAL MPACT 3G  20 NOV 37 
BIN A AFT LONGITUDINAL VELOCITY 

TRC NUflBER: THC693V TEST NUflBER  TEST 2 9G 

-26 

CHANNEL■   BAAXV 

18      48      78 

FILTER CH. CLASS 180 

188 138     158     138     228     258     288      310 
TIME ins) 
PEAK DATA 0.84 FT/S 8 -12.89 HS, -33.23 FT/S 8 233.B0 tIS 

B737 LONGITUOINAL IMPACT 9G 28 NOV 97 
SIN A LOWER FRONT SUPPORT LONGITUDINAL FORCE 

98 

SB 

38 

m    8 

-38 

TPP MMMAPR. TRffiHW                                                               ItSI NURBtK  Itsi I   su 

— • 

— ■ 

i       i       i       i       i       i       i       i       i       i 

-68 

-28      18      48      7B 

CHANNEL ■■   AL75XF   FILTER ■■  CH. CLASS S8 

198 228 258 288 318 138     168 
TIHE ms) 

PEAK DATA: 22.14 LBF t  258.72 MS; -492.65 LBF S  94.08 OS 

A-46 



B737  LONGITUDINAL  IflPflCT 9G    28 NOV 37 

BIN  R LOVER FRONT   SUPPORT LATERAL  FORCE 
Tcr  „,.,»».   ««.HP                                                                                                                                         TEST  NUflBER    TEST  2  9C 

an 

68 

30 

0 

38 

68 

— • 
i 

— • 

i       i       I       i       i       i       i       i       i       i 
-26 

CHANNEL^ AL75YF 

10      48      70 

FILTER^ CH CLASS 68 

100 199 220 250 280 310 138      160 
TIHE  MS) 

PEAK DATA 197.82 LBF 8 98.00 IIS; -23.42 LBF 8'279.36 tIS 

B737 LONGITUDINAL IMPACT 9G 20 NOV 97 
BIN A LOVER FRONT SUPPORT VERTICAL FORCE 

90 

60 — 

30 

-38 

-60 — 

-90 
-20 

CHANNEL^  AL75ZF 

TPr   NIIMRFR:   TRCRA3P                                                                                                                                                               TEST   NUnBtK      1 tb 1    I   3L 

— • 

— • 

i       i      i       i       i       i       i       i       i       i 
10 40 70 

FILTER:  CH.  CLASS 68 

108 190 220 250 280 318 130 160 
TIME     MS) 

PEAK DATA    23.44 LBF 6 236.09 (IS;  -38.91  L8F 8  135.76 IIS 

A-47 



B737 LONGITUDINAL IMPACT 9G 28 NOV 37 

BIN A LOWER niO SUPPORT LONGITUDINAL FORCE 

9a 

56 

30 — 

-36 

-G8 — 

-98 

TPr NMMRFR : TRCRATP                                                               TESl "UMBtk  Itb! i   ^ 

— • 

• 

/~                      " "  ~~ 

— • 

i  i  i  i  i  i  i  i  i  i 
-20      18      40      70 

CHANNEL: AL76XF   FILTER; CH. CLASS 60 

100 190 220 250 280 318 130     160 
TIME  (MS) 

PEAK DAT«; 84.86 L8F g 396,IS MS, -641.01 LBF 8 83.28 MS 

8737 LONGITUOINAL IMPACT 9G 20 NOV 97 
BIN A LOVER HID SUPPORT LATERAL FORCE 

93 

60 

30 

0 

-36 

-60 

-Hfl 

TRC NUMBER: TRC603P                                                      TEST NUMBER TEST 2 9C 

— - 

i   i   i  i   i   i   i   i   i   i 
-20      10      40      70 

CHANNEL ■■   AL76YF   FILTER: CH. CLASS 60 

106 190 220 250 280 310 130     160 
TIME  (MS) 

PEAK DATA: 33.28 LBF i  269.60 MS; -64,44 LBF 8 186,16 MS 

A-48 



30 

68 

30 

0 

•38 

SB 

30 

BIM ft LOWER HID SUPPORT 
TRC NUMBER: TRC6B3P 

VERTICAL FORCE 
TEST NUMBER TEST 2 9C 

— ■ 

  
■ 

i  i  i  i  i i 1       I       1        1 
-20      10      48      70 

CHANNEL^ AL76ZF   FILTER : CH. CLASS 69 

[00 198 220 250 280 310 130     1B0 
TIME  (MS) 

PEAK DATA 33.94 LBF g 151.35 IIS, -7.82 LBF %  42,16 MS 

B737 LONGITUDINAL IMPACT 3C  20 NOV 97 

BIN A LOWER AFT SUPPORT LONGITUDINAL FORCE 

98 

68 

30 

TRC NUMBER^ TRCB83P 

CO     0 

-30 

TEST NUMBER  TEST 2 9C 

-60 

-90 
-28 

CHANNEL' AL78XF 

10      48      70 

FILTER^ CH. CLASS G0 

310 138     160     198     220     250     280 
TIME  MS) 

PEAK DATA: 30.99 LRF 6 252.32 US; -196.53 LBF t  86.16 HS 

A-49 



8737 LONGITUOINAL IMPACT 3G 20 NOV 97 

BIN A LOVER «FT SUPPORT LATERAL FORCE 

98 

69 

30 

-38 

-60 

-90 

TRC NUMBER: TRC603P TEST NUMBER  TEST 2 SC 

— ■ 

• 

. 

i i  i i  I  i 1       1       I       1 
-28      10      40      70 

CHANNEL^ AL78YF   FILTER: CH. CLASS 60 

198 229 258 280 310 130     160 
TII1E  [(IS) 

PEAK DATA: 2.09 L8F 8 17,84 MS, -296.83 LBF @ 99.76 MS 

B737 LONGITUDINAL IMPACT 9G 20 NOV 97 
BIN A LOWER AFT SUPPORT VERTICAL FORCE 

90 

60 

30 

9 

TRC NUMBER: TRC603P TEST NUMBER TEST 2 9C 

-30 

-68 

-90 i  i  I i  i  i   i  i  i   i   1 
-20      10      48      78 

CHANNEL: AL78ZF   FILTER: CH. CLASS 68 

188 198 220 258 280 318 130     168 
TIME  IMS) 

PEAK DATfl: 17.85 LBF 6 235.36 MS, -133.94 LBF 8 83.84 MS 

A-50 



8737 LONGITUOINAL inPftCT 9G  28 NOV 97 

BIN A UPPER FRONT SUPPORT INNER LONGITUDINAL FORCE 

90 

60 

38 

TRC  NUI1BER     TRCS83P TEST  NUMBER    TEST  2  9C 

-38 

-68 

-98 _L 
-28      18      40      78 

CHANNEL: flU78Xfl   FILTER CH. CLASS 58 

198 228 258 288 310 138     168 
TIRE  MS) 

PEAK DATA 28G.4G LBF e 92.40 HS, -13.45 LBF t  318,88 HS 

B737 LONGITUOINAL InPACT 9G  28 NOV 97 

BIN A UPPER FRONT SUPPORT OUTER LONGITUDINAL FORCE 

98 

G8 

38 

a 

TRC NUMBER- TRC683P TEST NUMBER TEST 2 9C 

— • _/^~x. 
-38 

-G8 

.       •   ——- 

-98 i       i      i       i      i i       i       i       i 
-20      18      40      78 

CHANNEL^ AU78XB   FILTER; CH. CLASS 88 

180 190 220 258 280 310 130     160 
TinE  (MS) 

PEAK DATA: 384.13 LBF 6 79.7S HS; -83,27 LBF 8 306.32 MS 

A-51 



8737 LONGITUDINAL  IMPACT 3G    20 NOV  97 

3IN A  UPPER  FRONT  SUPPORT  OUTER  VERTICAL  FORCE 

120 
TRC  NUMBER^   TRC6B3P TEST  NUMBER     TEST  2  9C 

40 

-48 

-120 

v-wrCyv^ 

-20 

CHANNEL ■-   AU78ZC 

18 40 70 

FILTER^  CH.   CLASS   101 

100 190 220 250 280 310 130 160 
TIME     MS) 

PEAK  DATA    0.38 I1V  S  24S.1S MS,   -2.18 11V g   136,00  MS 

8737 LONGITUDINAL  IMPACT 9G    20 NOV  97 

BIN A  UPPER  FRONT  SUPPORT   INNER LONGITUDINAL FORCE 

120 TRC NUMBER: TRCS03P TEST NUMBER  TEST 2 9C 

48 — 

-48 

-12a 

"CRTT 

-20      10      40      70     100 

CHANNEL: AU78ZD   FILTER: CH. CLASS 1800 

190 220 250 280 310 130     160 
TIME  IMS) 

PEAK DATA: 3,35 nv 8 48.48 MS; -0,72 MV g 392.08 MS 

A-52 



B737 LONGITUDINAL IMPACT 9G  29 NOV 97 

3IN 0 UPPER HID SUPPORT INNER LONGITUDINAL FORCE 

38 

S3 — 

38 — 

TRC NI1HRER:   TRCG93P                                                                                                                                         TEST  NUMBER     TEST   2  3C 

^::.M^.:;::;:: 
i       i       i       i       i       i       i       i       i       i 

"- -38 — 

-S8 — 

-98 
-28      18      48      78 

CHANNEL^ AU76XA   FILTER" CH. CLASS SB 

188 199 228 259 288 138     168 
TIME (HS) 

PEAK DATA 909.39 LBF e 89.68 IIS, -59.17 LBF 8 274.21 US 

318 

B737 LONGITUDINAL IMPACT 9G 28 NOV 97 
3IN A UPPER MID SUPPORT OUTER LONGITUDINAL FORCE 

TRC NUMBER^ TRCS83P TEST NUMBER TEST 2 9C 

-28      18      48      78 

CHANNEL^ AU76X8   FILTER: CH. CLASS 68 

188 198 228 258 288 138     1S9 
TIME IMS) 

PEAK OATfl: 934.71 LBF 6 92.64 MS; -69.19 LBF 8 273.44 MS 

318 

A-53 



B737 LONGITUDINAL IMPACT 9G 28 NOV 97 
BIN A UPPER niD SUPPORT OUTER VERTICAL FORCE 

128 
TRC NUMBER TRCSB3P 

TEST NUMBER TEST 2 9C 

48 

-48 

-128 
-29 

CHANNEL^ AU7SZC 

18      48      78 

FILTER^ CH. CLASS IE 

188 198 228 258 288 318 138     168 
TIME  IMS) 

PEAK DATA 1.52 MV g 79.76 MS, -0.88 HV 6 285.52 MS 

B737 LONGITUDINAL IMPACT 9G 28 NOV 97 
BIN A UPPER MID SUPPORT INNER VERTICAL FORCE 

128 

88 

48 

<s 

£      a 

UJ 
<L3 
<E 

g     -48 

-80 

-IM 

TRC  NUMBER^  TRCS03P                                                                                                                                       TEST  NUMBER:   TEST  2  9C 

— • 

UWU""       1                 ■  '        l     '     '                                                                                                     "              ,         ,      ,                                            _ „,                                                     *.                      ^-        U     '»I        \jf  ]   HI 

i       i       t       i       i       i       i       i       i       i 
-28      18      48      70 

CHANNEL: AU7BZO   FILTER: CH. CLASS 1808 

108 190 228 258 288 310 138     168 
TIME  IMS) 

PEAK DATA: e.47 MV 8 80.5S MS, -0.55 MV 6 29S.08 MS 

A-54 



B737 LONGITUDINAL  ItlPACT 9G     28  NOV  97 

BIN fl UPPER AFT SUPPORT  INNER  LONCITUDINAL FORCE 

90 

68 

30 

TRC  NUMBER    TRC683P TEST   NUMBER     TEST  2  SC 

-30 

-G8 

-98 
-20 

CHANNEL: AU75XA 

18      48      78 

FILTER CH CLASS SB 

190 220 259 280 310 130     160 
TinE  ItIS) 

PEAK DATA 276 79 LBF g 86 72 nS, -12.38 LBF g 257 36 MS 

B737 LONGITUDINAL IMPACT 9G 20 NOV 97 
BIN A UPPER AFT SUPPORT OUTER LONGITUDINAL FORCE 

TRC NUHBER TRC6B3P TEST NUMBER  TEST 2 9C 

-20 

CHANNEL^ AU75XB 

18 40 78 

FILTER^  CH.  CLASS 60 

100 198 220 258 280 310 130 168 
TIME    ItIS) 

PEAK DATA:   661.38 LBF t 78.32 IIS;   -52.50 LBF 8 3B7.44  IIS 

A-55 



B737 LONGITUDINAL IMPACT 9G 20 NOV 57 
3IN ft UPPER AFT SUPPORT OUTER VERTICfiL FORCE 

120 ■ TRC NUMBER: TRC6B3P 
TEST NUMBER  TEST 2 SC 

40 

-40 

-120 
-20 

CHANNEL^ AU75ZC 

10      40      70 

FILTER CH. CLASS 1800 

190 220 258 130     168 
TIME  [IIS) 

PEAK DATA 2.18 W 8 74.72 MS, -8. 

288     310 

nv § 302.08 ns 

B737 LONGITUDINAL IMPACT 9G 20 NOV 97 

BIN A UPPER AFT SUPPORT INNER VERTICAL FORCE 

128 TRC NUMBER: TRC603P TEST NUMBER TEST 2 3C 

\j-~J-i ^y  Hi 

-40 

-120 
-20      18      40      78 

CHANNEL: AU7520   FILTER: CH CLASS 1000 

108 190 228 250 280 318 138     168 
TIME  (MS) 

PEAK DATA: 9,42 nv g 128.24 «Si -8.55 nv @ 273,68 MS 

A-56 



B737 LONGITUDINAL   ItlPACT  9G     20  NOV  27 

BIN  B LONCITUDINfiL  OISPLACEI1ENT 

128 

80 — 

48 

TRr  NlinRFR.   TRCKB3P                                                                                                                                                 It!"   "UnBtH      itij   /   ^ 

— - 

1 | 
| 
i 

— ■ 

i       i       i       i       i       i       i       i       i       i 

-40 

-88 

-128 
-28 18 48 78 

CHANNEL' aiNBXD   FILTER' CH CLASS G8 

188 138 228 258 138     168 
TItlE tns) 

PEAK OATA' 8.18 IN e 119.3S HS; 8,6 

288     318 

IN 6 2S5.S8 ns 

88 

48 

28 

TRC NUrtBER' TRCG83P 

B737 LONGITUDINAL IflPACT 9C 20 NOV 97 
BIN B FRONT LONCITUDINAL ACCELERATION 

-28 

-48  — 

TEST  NUflBER     TEST   2  9C 

-68 ' 

^AA"' 

-28     18      48      78 

CHANNEL' BBFXG   FILTER' CH. CLASS 58 

138     168     198     228     258     288     31B 
TinE ins) 

PEAK DATA' 1,37 C 6 281.04 nS; -8.99 G e 186.88 DS 

A-57 



B737 LONGITUDINAL IflPACT 9G  20 NOV 37 
BIN B FRONT LATERAL ACCELERATION 

TDr-   NllttBCB     TOrCfUP 
TEST  NUMBER    TEST  2   3C 

btj 

43 

■ 

20 

« 

— • 20 

43 

i       i       i       i       i       i       i 1                  1 
-23 

CHANNEL: B8FYG 

13      18      73 

FILTER CH CLASS 63 

133 130 223 253 288 310 133     163 
nriE tnsi 

PEAK DATA 1.18 G 8 121,04 fIS, -1.34 G 8 57.7S IIS 

B737 LONGITUDINAL IrtPACT 9C  20 NOV 97 
BIN B FRONT VERTICAL ACCELERATION 

63 TRC NUMBER TRCE33P TEST NUMBER TEST 2 9C 

23 

-23 

-48 

-68 

— • 

— • 

i       i       i       i       i       i       i       i       i       i 
-20 

CHANNEL'   BBF2G 

10      40      70 

FILTER: CH. CLASS 68 

100 193 220 250 280 310 138     163 
TiriE  MS) 

PEAK DATA^ 1.91 G 8 283,12 MS; -1.88 G 8 306.16 (IS 

A-58 



B737  LONGITUDINAL   IMPACT  3C     20 NOV  97 
BIN 8  FRONT  LONCITUDINÖL  VELOCITY 

66 

■to 

TRC NUflBER    TRC683V TEST  NUMBER     TEST  2  SC 

n — 

-28 — 

-48 

-68 
-28 

CHANNEL BBFXV 

18      -18      78 

FILTER CH. CLASS 18 

188 138 228 258 288 318 138     1S8 
TinE  (nS) 
PEAK DATA  -8.81 FT/S 8 -20.80 HS, -32.55 FT/S S  243.44 dS 

88 TRC NUMBER TRC683P 

B737 LONGITUDINAL IMPACT SG 20 NOV 97 
BIN B CENTER LONGITUDINAL ACCELERATION 

28 

-28 

-48 

-88 

TEST NUHBER TEST 2 9G 

-28     18      48      78 

CHANNEL ■■   BBCXG    FILTER ■■   CH . CLASS S8 

188 138 228 258 288 318 138     188 
TIME  (OS) 

PEAK DATA^ ^gg G g 281.04 fIS; -8.93 G 6 105.75 HS 

A-59 



B737  LONGITUDINAL   IflPACT  9G     20  NOV  S7 
SIN 8  CENTER  LATERAL  ACCELERATION 

S3 
TRC NUtlBER TRC683P TEST NunBER  TEST 2 9C 

28 — 

-28 — 

-68 
-28 ie 78 138 228     25a     288     318 188     138     168 

TiriE insi 
CHANNEL■ BBCYG    FILTER^ CH. CLASS 68 PEAK DATA  8.72 G B 278.40 HS, -8.88 G § 18-1.48 flS 

B737 LONGITUDINAL IHPACT 3C  20 NOV 37 
BIN B CENTER VERTICAL ACCELERATION 

,Rr „«nfW   TDr«W                                                                                                                                       TEST  NUflBER     TEST  2 3G 
btl 

48 — ■ 

28 

8 

-28 

-48 

— • 

i       i       i       i       i       i       i       i       i       i 
-28 

CHANNEL ■■   B8CZG 

18      48      78 

FILTER= CH. CLASS 68 

188 138 228 258 288 318 138     168 
TiriE cnsi 

PEAK DATA: 2.26 G 6 283.68 ItS; -2.17 G 8 64.88 MS 

A-60 



8737  LONGITUDINAL   IHPACT  9C     23  NOV  97 

BIN 8  CENTER LONGITUDINAL  VELOCITY 

60 
TRC NUHBER' TRC583V TEST NUH8ER  TEST 2 9C 

20 — 

-28 

-48 

-68 
-28 

CHANNEL ■■   B8CXV 

10      40      70 

FILTER CH. CLASS 180 

100 130     160 
TiriE  IDS) 
PEAK DATA 8, 

198     220     258     288     310 

FT/S e -20.00 (IS, -32.71 FT/S S  243.01 US 

B737 LONGITUDINAL IMPACT SG  20 NOV 97 
BIN B AFT LONCITUOINAL ACCELERATION 

TRC  NimSER;   THCB03P                                                                                                                                     TEST  NUflBER     TEST  2  9C 
60 

40 

20 

— • -20 

-40 

-CD i       i       i       i       i       i       i       i       i       i 
-28     18      48      78 

CHANNEL^ BBAXG    FILTER^ CH. CLASS 60 

100 190 220 250 280 310 130     160 
TinE  (tlS) 

PEAK OATA: 1.84 G e 281.04 OS; -3.08 G e 106.16 MS 

A-61 



8737 LONGITUDINAL IHPACT 3G 20 NOV 
BIN 8 «FT LATERAL ACCELERATION 

ee TRC NUHBER TRC683P 
TEST NUMBER TEST 2 SS 

13 — 

23 — 

-20 

-SB 
-28 

CHANNEL: BBAYG 

—' 

— • 

i       i       i       i       i       i        i i       i       i 
IB      18      78 

FILTER; CH. CLASS B8 

188 130 228 258 288 310 138     168 
TinE ins) 

PEAK DATA 2.25 G 6 277.01 MS, -2.98 G i  233.88 RS 

B737 LONGITUDINAL ItlPACT 3G 20 NOV 37 
BIN B AFT YERTICAL ACCELERATION 

60 TRC NUnBER TRC603P TEST NUnBER TEST 2 9C 

10 — 

20 

-20 

-10 

-68 

— • 

— ■ 

\       \       \       \       \       \       i       i       i       i 
-28 

CHANNEL: BBA2G 

10      18      70 

FILTER^ CH. CLASS 60 

108 138 228 250 280 310 138     168 
TinE insi 

PEAK DATA; 3,01 C e 301.36 MS; -2,50 G 8 308.88 HS 

A-62 



B737 LONGITUDINAL IMPACT 9G 20 NOV 37 
BIN B «FT LONCITUDINAL VELOCITY 

TRC NUHBER TRCS03V TEST NUMBER  TEST 2 3C 
by 

' 

40 

20 

8 

-20 

-40 

i       i 1       i       1       1       i 1 
-20      10      40      70 

CHANNEL^ BBflXV    FILTER CH CLASS 18 

108 130 220 250 280 310 130     160 
TIHE insi 
PEAK DATA 0.82 FT/S 8 -15,30 MS, -32.71 FT/S e 232,40 US 

B737 LONGITUDINAL IMPACT 9G 20 NOV 97 

BIN B AFT SUPPORT 1 VERTICAL FORCE 

90 

60  — 

30 

CD 0 

-30 

-SB 

-90 

TRC NUMBER: TRCG03P                                                     TEST NUM8ER TEST 2 9C 

— • 

— ■ 

i       i       i       i       i       i       i       i       i       i 
-20 

CHANNEL^  B1ZF 

10 46 76 

FILTER:  CH.   CLASS 60 

100 190 226 250 280 310 130 160 
TIME    IMS) 

PEAK DATA:  G5.57 LBF 6  172.48 IIS;  -33.25 LBF 6 202.32 IIS 

A-63 



B737 LONGITUDINAL IMPACT 3G 20 NOV 97 

BIN B FWO SUPPORT 2 VERTICAL FORCE 

TRC NUMBER- TRC683P TEST NUMBER  TEST 2 SC 
99 

68 

/ 

    ....    —.                                                 , 

i 
1 

30 

CD 

U. 
DO      0 
_J 

UI o 
tx. 
o 
"■ -36 

-68 

~^—^"^: >~^r' : 

i  i i i i i i i  i i 
-20 

CHANNEL^ B2ZF 

10      40      78 

FILTER^ CH. CLASS S9 

190 220 250 280 310 130     160 
TIME  MS) 

PEAK DATA 40.75 LBF 6 264.48 MS, -89.45 L8F S  98.08 MS 

8737 LONGITUDINAL IMPACT 9G 20 NOV 97 

BIN B FWD SUPPORT 3 VERTICAL FORCE 
TRC NUMBER^ TRC603P                                                      TEST NUMBER TEST 2 9_C 

90 

80 

30 

3 

-30 

-68 

— ■ 

— • 

i  i  i  i  i  i  i  i   i  i 
-20 

CHANNEL: 83ZF 

10      40      70 

FILTER^ CH. CLASS 60 

100 190 220 250 280 310 130     1S0 
TIME  (MS) 

PEAK DAT«: 15.79 LBF 6 65.44 MS, -264.34 LBF § 136.88 MS 

A-64 



B737 LONGITUDINAL IMPACT 9G  28 NOV 97 

BIN B AFT SUPPORT 4 VERTICAL FORCE 

TRC NUMBER TRCG83P TEST NUMBER TEST 2 SC 
an   —     

bt) 

38 

8 

-30 

-G8 

1        1 1       1       1        1       I       1 
-28 

CHANNEL ■■  B4ZF 

18      48      78 

FILTER CH CLASS SB 

198 22e 258 280 318 138     168 
TIME  IMS) 

PEAK OATfi 43.3G LBF 6 172.64 MS, -19.87 LBF g 282.64 MS 

B737 LONGITUDINAL IMPACT 9G  28 NOV 97 

3IN B AFT PLATE SUPPORT 5 LONGITUDINAL FORCE 

98 

B8 

30 

-30 

-60 

-90 
-20 

CHANNEL^ B5XF 

TRC NUMBER TRC603P TEST NUMBER  TEST 2 9C 

>^s 

— • 

i       i       i     V^ i       i       i i       i 
10       40       70 

FILTER; CH. CLASS G0 

100 190 220 250 288 310 130     168 
TIME (MS) 
PEAK DATA; 82.94 LBF 6 2S7.92 MS, -B33.29 LBF g 10B.48 MS 

A-65 



8737 LONGITUDINAL IMPACT 9C 20 NOV 97 
BIN B FYO PLATE SUPPORT G LONGITUDINAL FORCE 

38 

63 

30 

TRC  NUMBER:  TRCS03P TEST  NUMBER     TEST  2  9G 

-30 

-88 

-98 
-28 

CHANNEL BGXF 

18      48      78 

FILTER: CH. CLASS SB 

198 220 258 288 310 138     160 
TIME  (MS) 
PEAK DATA 76.8B LBF 8 2G8.40 MS, -729,88 LBF e 188.08 MS 

B737 LONGITUDINAL IMPACT 9G 20 NOV 97 
BIN B L 5UPP0RT 7 GAGE 1 LATERAL FORCE 

90 

S0 

TRC NUMBER;  TRCS83P TEST  NUMBER     TEST  2  9C 

38 — 

"■  -30 

-80 — 

-98 >■ 
-20 

CHANNEL■ 87YF1 

10      40      70 

FILTER^ CH. CLASS SB 

100     130     160     190 
TIME  IMS) 

PEAK DATA: 89.46 LBF 8 98 

220     250     288     318 

MS; -7.23 LBF 8 275.68 HS 

A-66 



B737 LONGITUOINAL IMPACT 9G 20 NOV 97 

BIN B L SUPPORT 7 GAGE 2 LATERAL FORCE 

Tpr Mimpcp.   TPrctHP                                                                                                                                lEST  Nuf15Ef'    TEST  2 9C 

a« 

68 

38 

8 

-30 

-G0 

— • 

1 
1 

 •                  '                                     •                  j 

— • 

i      i      i      i      i      i      I      i      i      i 
-20 

CHANNEL 87YF2 

18      40      70 

FILTER CH. CLASS SB 

180 190 220 258 280 310 138      160 
TIME  IDS) 
PEAK DATA 11.53 LBF 8 293.60 HS, -154.41 LBF %  110.88 HS 

B737 LONGITUDINAL IMPACT 9G 20 NOV 97 

BIN B L SUPPORT 8 GAGE 1 LATERAL FORCE 

98 

60 

30 

m    8 

TRC NUMBER TRC603P TEST NUMBER TEST 2 9C 

-30 

-68 

-90 
-20 

CHANNEL^ B8YF1 

10      40      70 

FILTER^ CH. CLASS 68 

108 130 220 250 280 310 138     168 
TIME  MS) 

PEAK DATA 29.79 LBF g 310.89 US; -53.29 LBF 8 64.56 MS 

A-67 



B737 LONGITUDINAL IMPACT 9G 20 NOV 97 

BIN B L SUPPORT 8 GAGE 2 LATERAL FORCE 

98 

S0 — 

38 

-38 — 

-98 
-2& 

CHANNEL^ B8YF2 

TRr  minRFR     7Rnfi03P                                                                                                                                       TEs:  NUflBER.JEST   2  9C 

  
i 
1 

• "^ ~" 

i       i       i       i       i       i       i       i       i       i 
18      40      78 

FILTER^ CH. CLASS S8 

108 198 220 258 280 318 138     160 
TIME  MS) 
PEAK DATA 40.61 LBF 8 265.44 (IS. -146.48 LBF 8 101,76 HS 

B737 LONGITUOINAL IttPACT 9G 20 NOV 97 
BIN B L SUPPORT 9 GAGE 1 LATERAL FORCE 

-20 

CHANNEL^ B9YF1 

TRP  NllhRFR:   TRCSB3P TEST  NUMBER     TEST  2  9C 
90 

80 

— ■ 30 

^                                     ~""*^"»_—-^. 
^^                                                                                                  ""----_ 

0 

-38 

-60 — ■ 

i       i       i       i       i       i i       i       i 
18      40      70 

FILTER^ CH. CLASS 68 

100 190 228 250 280 310 130     188 
TI11E MS) 
PEAK DATA: 202.23 LBF 6 108.88 HS, -17.27 LBF 8 270.00 OS 

A-68 



3737 LONGITUDINAL IMPACT 9G 20 NOV 97 

3IN 9 L SUPPORT 9 GAGE 2 LATERAL FORCE 

98 TRC NUMBER; TRCS03P 
TEST NUMBER TEST 2 9C 

S0 — 

38 — 

-30 

-90 
-20 

CHANNEL^  B9YF2 

10 40 70 16 

FILTER    CH.   CLASS 88 

130 1S0 190 
TItlE     IMS) 

PEAK DATA    -0.01  L8F 6 -28 

220 250. 280 316 

nS,   -11.45 LBF g 119.52 MS 

B737 LONGITUDINAL   IMPACT  9G    20 NOV  97 

BIN  B L  SUPPORT   10  GAGE  1  LATERAL  FORCE 
TRC  NUMBER^   TRCS03P TEST  NUMBER    TEST  2  9C 

-20 10 40 70 

CHANNEL    BI0YF1        FILTER■■  CH.  CLASS SB 

280 310 130 160 
TIME     (MS) 

PEAK DATA:  4G0.52 LBF 8  IBS.16 MS,   -93.21  LBF t 2G8.48 MS 

A-69 



8737 LONGITUDINAL InPACT 9G 20 NOV 97 

BIN B L SUPPORT 10 GAGE 2 LATERAL FORCE 

TRC  NUflBER^   TRCS33P TEST  NUMBER    TEST  2  9C 
ay 

— • 

• 

bU . 

its 

e 

38 

ee 

i                   1                    1 1                   1                    1                   i I                    i 
-26 

CHANNEL: B10yF2 

18      48      70 

FILTER: CH. CLASS SB 

IS 220 250 280 310 130     169 
TIME tns) 

PEAK OATA 219.68 LBF § 107.50 US, -5,11 LBF § 268.9S OS 

B737 LONGITUDINAL InPACT 9G  20 NOV 97 
BIN B L SUPPORT 11 GAGE 1 LATERAL FORCE 

90 

60 

30 

CD      0 

-30 

-60 

-90 

TRr  NIIMAFR:   TRC603P                                                                                                                                                 TEST   NUMBER     TEST   2  9C 

— ■ 

— ■ 

i       i       i       i       i       i       i       i       i       i 
-20      10      40      70 

CHANNEL^ B11YF1   FILTER; CH. CLASS G0 

190 220 250 288 310 130     160 
TIME tns) 

PEAK OATA; 42.33 LBF 6 318.00 HS; -57.91 LBF 6 64.32 (IS 

A-70 



8737 LONGITUDINAL IMPACT 9G  20 NOV 97 

BIN 8 L SUPPORT 11 GAGE 2 LATERAL FORCE 

TRC NUMBER TRCG03P TEST NUnSER  TEST 2 9C 
an 

GO 

— ■ 

1 

30 

0 

30 

S3 

— ■ 

1       1 1       1       1 i       i       i 
-20 

CHANNEL: B11YF2 

18      48      70 

FILTER CH. CLASS SB 

180 138      160 
TIME  IMS) 

PEAK DATA 32, 

198     228     250     288     3!0 

3 LBF 8 2S3.3S MS, -111.29 LBF 8 88.72 IIS 

A-71 



TEST 3 

B737 LONGITUDINAL   IrtPACT  IGC     28  NOV  37 

SLED  ACCELERATION 

68 

4B 

20 

-sa 
-28 

CHANNEL ■■   SLDXG 

TRC NUHBER  TRC604P TEST NUflBtR TEST 3 1 GC 

— ■ 

— • 

i       i       i       i       i       i 1        i       1       1 

-28 — • 

-48 — 

18      48      78 

FILTER; CH CLASS SB 

188 138 228 258 268 310 138     168 
TME  I (IS) 

PEAK DATA^ 0.52 G g 261.36 HS; -14.17 G e 38.03 IIS 

B737 LONGITUDINAL IMPACT 16C 28 NOV 37 
SLEO VELOCITY INTEGRATED 

68 

IB 

28 

8 

-28 

-48 

TRC NUHBER TRC684V                                                    TEST NUHBER TEST 3 16G 

— • 

;^\^:, .;..;..; 

-68 i       i       i       i       i       i       1       i       i       i 
-28 

CHANNEL^ SLDXV 

IB      48      70 

FILTER: CH. CLASS 188 

10B 136 228 258 288 310 138     169 
TIRE msi 
PEAK DATA: -3^4 FT/S 8 -18.55 (IS; -41.73 FT/S 8 173.63 ttS 

A-72 



8737 LONGITUDINAL IflPACT 1GC  20 NOV S7 
BIN 0 LONCITUDINAL DISPLACEMENT 

210 
TRC  NUflBER     TRC684P TEST  NUH3ES    TEST   3   •6G 

-na 

-218 
-28     18      48      78 

CHANNEL^ BINAXD   FILTER ■■   CH. CLASS G8 

180 198 228 258 313 138     168 
TlflE  (HS] 

PEAK DATA  13.57 IN 8 318.88 MS, 0.80 IN e 8.36 HS 

B737 LONGITUDINAL IT1PACT 1BG  28 NOV 37 
BIN A FRONT LONCITUOINAL ACCELERATION 

88 

48 

28 

-  a 

TRC NUMBER- TRC684P TEST NUHBER TEST 3 1EG 

-28 — 

-48 

-G8 
-28 

CHANNEL^   BAFXG 

IB      48      78 

FILTER ■■   CH. CLASS 68 

188 138 228 138     188 
TIRE insi 

PEAK OATA^ 2.81 G 8 211.63 RS 

258     288     310 

14.58 G e 65,96 US 

A-73 



B737 LONGITUDINAL inPflCT 16C  28 NOV 37 
BIN fi FRONT LATERAL ACCELERATION 

68 

■18 

TRC NUflBER    TRCS84P TEST  NUflBER    TEST  3   1GC 

28 — 

-^Cr 

-28 

-48 

-68 
-28 

CHANNEL^ BAFYG 

18      48      78 

FILTER ■■   CH. CLASS 68 

188 138 228 258 288 310 138     1G8 
TII1E tnsj 

PEAK DATA 5,65 G e I0S.48 HS, -9,48 G 8 124.96 US 

B737 LONGITUDINAL MPACT 16G 28 NOV 37 
BIN A FRONT VERTICAL ACCELERATION 

68 TRC NUMBER: THC684P 
TEST  NUflBER , TE5T  3   1EG 

28 

-28 

-48 — 

-68 
-28 

CHANNEL^ BAF2G 

18      48      78 

FILTER: CH. CLASS 68 

188 138 228 258 288 310 130     168 
TinE  MS) 

PEAK OATA: 11.28 G 8 128.72 IIS; -13.98 G e 97.32 US 

A-74 



B737  LONGITUDINAL  IflPACT   ISC     20  NOV  97 
BIN  fl FRONT LONCITUOINAL  VELOCITY 

TRC NUTIBER    TRC684V TEST  NUTIBER     TEST   3   16C 

-20 

-60 
-20     10      -10      78 

CHANNEL BAFXV    FILTER' CH . CLASS 138 

310 [30     160     190     220     250     2B0 
TIME  (flS) 
PEAK OATA  -0.01 FT/S e -20,00 tIS, -39,49 FT/S 8 318.08 PIS 

S737 LONCITUOINAL iriPACT ISG  28 NOV 97 
BIN A CENTER LONCITUOINAL ACCELERATION 

S0 TRC  NUdBER    TRCS84P                                                                                                                                   TFST  NIIHAFR    TF^T   3   I fir 

40 

20 

0 

— • 

-20 

-48 

-G0 J 1  i        I        i        i        i        i        i        i 
-20      18      40      78 

CHANNEL' BACXG    FILTER CH. CLASS 68 

130     1S8     190     220     258     288     310 
TlflE  (HS) 

PEAK OATA' 1.15 C 8 212,80 PIS; -15.04 G 8 99.92 AS 

A-75 



B737  LONGITUDINAL   IflPACT   ISC     20  NOV  97 
BIN A  CENTER  LATERAL  ACCELERATION 

69 

48 — 

29 — 

TRC NUI1HER    TRC604P                                                                                                                                      "ES7 NUMBER     TESi   3   ISC 

— ■ 

! 

. 

• 

— • 

__    -«-,      i^ ry"""v^,T^"'^—v V      v      "    "       " 

i       i       i       i       i       i       !       i       i I 

-29 — 

-40 — 

-29     19      48      79      19 

CHANNEL' BACYG    FILTER' CH . CLASS S0 

1S0 229 259 298 319 139      1G0 
TIDE ins) 

PEAK DATA- 4.21 G 6 102.16 PIS, -7.18 G 8 114.88 IIS 

8737 LONGITUDINAL IMPACT ISC 28 NOV 97 
BIN A CENTER VERTICAL ACCELERATION 

88 
TRC NUnBER' TRCS84P TEST NUMBER TEST 3 I6C 

29 

-29 — 

-19 

-SB 
-28 

CHANNEL' BACZG 

— • 

— • 

i       i       i       i       i       i       i       i       i       i 
19      48      79 

FILTER' CH. CLASS 68 

188 138 228 138     168 
TIME  MS) 

PEAK OATA' 4.38 C 8 121.36 PIS 

258     288     318 

4.38 G e 138.88 PIS 

A-76 



B737 LONGITUDINAL MPACT 1BC  20 NOV 37 
BIN A CENTER LONCITUOINAL VELOCITY 

TRC NUMBER TRCS84V TEST NUriBER TEST 3 ISC 

-40 

-28 

CHANNEL  8ACXV 

18      48      70 

FILTER CH CLASS 188 

103     138     1S0     138 
TlflE  MS] 
PEAK DATA  -0.81 FT/S 8 -18 

220     258     288     310 

HS, -38.48 FT/S 8 310.00 IIS 

B737 LONGITUDINAL inPACT 16C 28 NOV 37 
BIN A AFT LONGITUDINAL ACCELERATION 

TRC NUIIBER TRCS84P TEST NUrtBER TEST 3 I EC 

-■18 — 

-68 
-28     10      40      78 

CHANNEL^ BAAXG    FILTER^ CH. CLASS SB 

310 

PEAK riATA;  81S.E7 G S 231.78 J1S,   -26.38 G 8 283.28 US 

A-77 



B737  LONGITUDINAL   II1PACT   16G     28  NQV  37 
BIN A  AFT LATERAL  ACCELERATION 

68 

43 

28 

TRC NUnBER TRC634P TEST NUH3ER TEST 3 ISC 

-2a 

~ie 

-sa 
-28 

CHANNEL BAAYG 

i      48      78 

FILTER'   CH CLASS 68 

188 138 228 258 288 319 138     1S8 
TlflE  (flSJ 

PEAK DATA  5.58 G e 35.28 fIS, -8.35 G S 116.2-* flS 

B737 LONGITUDINAL IJ1PACT 16C 28 NOV 97 
BIN A AFT VERTICAL ACCELERATION 

68 

48 

28 

TRC NUMBER TRC584P TEST NUMBER TEST 3 ISG 

-^ V\fW^\/ 
-28 

-48 

-68 
-28 18 48 78 

CHANNEL^   BAAZG FILTER>   CH.  CLASS 68 

188 138 228 258 288 318 138 168 
TIIIE     IDS) 

PEAK  DATA--   6.15  G  8   113.36 fIS,   -7.81   G S  124.64   IIS 

A-78 



3737 LONGITUDINAL MPACT 1GG  28 NQV 37 
BIN A AFT LONGITUDINAL VELOCITY 

se 
TRC  NUMBER    TRCS04V TEST NUflBER    TEST  3   ISC 

48 — 

20 — 

-28 — 

-68 
-2a 

CHANNEL• BAAXV 

10      48      78 

FILTER CH. CLASS 188 

188 138 228 258 288 318 138     168 
Tine tnsi 
PEAK DATA 535.21 FT/S 8 310.80 US, -37.33 FT/S 8 28S.58 MS 

B737 LONGITUOINAL IMPACT 1SG 20 NOV 97 
3IN A LOKER FRONT SUPPORT LONGITUOINAL FORCE 

98 

SB 

38 

-38 — 

-60 

TRC NUMBER: TRCS04P                                                     TEST NUMBER  TEST 3 16C 

— • 
-      - - 

— ■ 

i       i       i\    i       i       i       i       i       i       i —90 
-28      18      48      70 

CHANNEL^ AL75XF   FILTER: CH. CLASS 68 

168 190 220 258 288 318 130     168 
TIME  (MS) 
PEAK DATA: e.82 L8F § -28.80 fIS. -3558.04 LBF 8 124.48 MS 

A-79 



B737 LONGITUDINAL «PACT ISG, 20 NOV 97 

BIN fl LOWER FRONT SUPPORT LATERAL FORCE 

240 

1S0 

TRC NUMBER    TRC684P TEST NUMBER    TEST  3  ISC 

-83 

-160 — 

-240 
-20 

CHANNEL AL75YF 

10      40      70 

FILTER CH CLASS SB 

100 130 228 250 280 310 130     160 
TIME  IMS) 
PEAK DATA 2165.76 LBF 6 125.76 MS, -601.76 LBF 9 118.88 IIS 

B737 LONGITUDINAL IMPACT I6G 20 NOV 97 
BIN A LOWER FRONT SUPPORT VERTICAL FORCE 

TRC NUMBER^ TRC604P TEST NUMBER  TEST 3 16C 

-160 — 

10 <- 
-20 

CHANNEL AL75ZF 

10      40      70 

FILTER CH. CLASS 60 

190 228 250 280 310 130     160 
TIME IMS) 
PEAK DATA; 138.01 LBF i  104.40 MS; -1822.12 LBF § 138,32 IIS 

A-80 



B737 LONGITUDINAL IMPACT ISC 20 NOV 97 

3IN A LOWER MID SUPPORT LONGITUDINAL FORCE 
TRC NUMBER TRC694P TEST NUMBER  TEST 3 16C 

-48 

CHANNEL AL76XF 

18      40      70 

FILTER CH CLASS 69 

138 160 
Tine   ins) 
PEAK DATA    75,97 LBF 8 124.48 MS,   -3735.59 LBF 8 115 68 IIS 

B737  LONGITUDINAL   IflPACT   1SG     20  NOV 37 

BIN A  LOVER HtO  SUPPORT  LATERAL FORCE 
TRC  NUMBER    TRCS04P TEST NUMBER     TEST  3  1GC 

-168 — 

-248 
-20 

CHANNEL^ AL76YF 

18      48      78 

FILTER CH. CLASS 68 

180 190 220 250 288 138     168 
TIME (MS) 

PEAK OATA: 2152.96 LBF 8 154.98 HS, -2167,67 LBF 8 124.40 MS 

310 

A-81 



8737 LQNGITUOINAL IMPACT 16G 20 NQV 97 

BIN A LOWER HID SUPPORT VERTICAL FORCE 

68 

40 

20 

TRC NUMBER: TRCS84P TEST NUMBER TEST 3 ISC 

-28 

-48 

-68 
-20 

CHANNEL AL76ZF 

18      48      70 

FILTER; CH. CLASS 63 

190 229 258 288 318 138     168 
TIME  [(IS) 
PEAK DATA 12,37 LBF 8  S3,36 IIS, -4842,25 LBF 8 123.28 MS 

8737 LONGITUDINAL IMPACT 16G 20 NOV 97 
BIN A LOWER AFT SUPPORT LONGITUDINAL FORCE 

36 

24 

12 

8 

-12 

TRC  NUMBER    TRCSB4P                                                                                                                                     TEST NUMBER     TEST  3   16C 

: :^ ■.:. : .:..;..:.. 

-24 

i       i       i       i       i       i       i       i       i       i 
-28      10      40      70 

CHANNEL ■■  AL78XF   FILTER ■  CH. CLASS 68 

100 190 220 250 280 310 130     160 
TIME  (MS) 
PEAK DATA: 8.30 L8F 8 -15.20 MS, -3215,91 LBF 8 109.68 MS 

A-82 



B737 LONGITUDINAL IMPACT 16G 20 NOV 37 

BIN A LOWER AFT SUPPORT LATERAL FORCE 

96 
TRC NUMBER TRC6B4P TEST NUHSER TEST 3 ISC 

68 

38 

— ■ 

:":"; ".: ".: /wn ■" 

0 

-39 

-se 

-90 1      1      1       1      1      i      1      1 1 
-28 

CHANNEL AL7BYF 

18      40      78 

FILTER CH CLASS SB 

188 199 228 250 280 318 130     168 
TIME  IflSl 
PEAK DATA 557.48 L8F g 191.52 HS, -636.40 LBF g 86.40 r!S 

B737 LONGITUDINAL IMPACT 1SG 20 NOV 97 

BIN A LOWER AFT SUPPORT VERTICAL FORCE 
TRC NUMBER: TRCB04P TEST NUMBER  TEST 3 ISC 

-28      18      40      70 

CHANNEL AL78ZF   FILTER CH CLASS S8 

100 190 228 250 280 318 130     168 
Tine ins) 
PEAK DATA; 0,05 LBF g -10.00 (IS, -1741.89 LBF i  106.88 IIS 

A-83 



B737 LONGITUDINAL IMPACT 16G 20 NOV 97 

BIN A UPPER FRONT SUPPORT INNER LONGITUDINAL FORCE 

90 TRC NUMBER TRCS04P TEST NUMBER TEST 3 !SC 

68 — 

30 

tX r\ ^^ m s-\ 

-38 

-60 

-90 
-20      18      40      70 

CHANNEL; AU78XA   FILTER: CH. CLASS 60 

190 220 258 280 318 130     188 
TIME tnsi 
PEAK DATA 431,94 LBF 8 82.88 MS, -151.90 LBF 8 115.28 MS 

TRC NUMBER: TRC684P 

B737 LONGITUDINAL IMPACT 16G 20 NOV 97 

BIN ft UPPER FRONT SUPPORT OUTER LONGITUDINAL FORCE 

TEST NUMBER  TEST 3 16C 

-28      18      40      70 

CHANNEL ■■  AU78XB   FILTER ■■  CH. CLASS 60 

100 190 228 250 280 130     180 
TIME (MS) 
PEAK DATA^ 459.42 LBF g 65,04 MS, -602.23 LBF 8 195.28 MS 

313 

A-84 



120 

88 

TRC NUMBER TRCSB4P 

B737 LONGITUOINAL IMPACT 1SG 20 NOV 37 

3IN A UPPER FRONT SUPPORT OUTER VERTICAL FORCE 
TEST NUMBER TEST 3 ISC 

40 

vV A. 

-40 

-128 
-28 

CHANNEL AU78ZC 

18      48      78 

FILTER CH. CLASS 1908 

188 190 220 250 288 310 130      160 
TItlE  MS) 

PEAK DATA 1.89 MV t  8S,72 IIS, -2.98 MV 8 96.48 MS 

B737 LONGITUDINAL IMPACT 1SG 20 NOV 97 
BIN A UPPER FRONT SUPPORT INNER LONCITUOINAL FORCE 

128 

80 

TRC NUMBER TRCS04P TEST NUMBER  TEST 3 16C 

*~^_/,\ujW\y 

-48 

-88 

-120 
"-28      10      48      70 

CHANNEL: AU78Z0   FILTER'  CH CLASS 10( 

180 190 220 250 280 310 130     168 
TIME  (MS) 

PEAK DATA; 0.44 MV i  180.48 MS; -1.15 MV 8 84.48 MS 

A-85 



8737 LONGITUDINAL IMPACT 1SG 20 NOV 57 

BIN fl UPPER tllO SUPPORT INNER LONGITUDINAL FORCE 

TRC NUHBER TRC6B4P TEST NUMBER ' TEST 3 I6C 

m   g 

-108 — 

-158 
-28      18      48      70 

CHANNEL^ AU7SXA   FILTER CH CLASS S3 

138     168 
TIME  (MS) 
PEAK OATA 1193.59 LBF g 65,94 MS, -3S9.44 LBF 8 13G.5S HS 

B737 LONGITUQINAL IMPACT 16G 20 NOV 97 
BIN A UPPER tllO SUPPORT OUTER LONCITUOINAL FORCE 

TRC NUMBER TRCSB4P 
TEST NUMBER TEST 3 ISC 

-28 

CHANNEL; AU76XB 

18      48      79 

FILTER^ CH. CLASS SB 

188 198 318 138 1S8 
TItlE     IMS) 
PEAK DATA;   1235.34 LBF 8 65.68 MS,   -481.17 L8F %  136.88 (IS 

A-86 



B737 LONGITUDINAL   IflPACT   1SG     20 NOV  97 

3IN A UPPER niD SUPPORT OUTER VERTICAL FORCE 
TRC NUMBER    TRCGB4P TEST NUflBER    TEST 3  ISC 

-129 
-20      10      40      70 

CHANNEL^ AU7SZC   FILTER' CH CLASS If 

100 130 220 250 130 160 
TltlE    [flS) 

PEAK DATA    8.34 riV 8 88.38 F1S,   -2. 

280 310 

nv 8  135.92 ns 

B737 LQNCITUDINAL   IJ1PACT   ISC     20 NOV  97 

BIN  A  UPPER  HID  SUPPORT   INNER VERTICAL  FORCE 

120 TRC  NUtlBER:   TRCG04P TEST NUMBER  TEST 3 ISC 

88 — 

40 

-40 

-128 

^ 

-20 

CHANNEL^ AU7SZD 

10 40 70 

FILTER^  CH    CLASS  1000 

■^r 

130 220 250 280 310 130 160 
TltlE    (IIS) 

PEAK  DATA:   0,84  riV 8 88.24 IIS,   -0.76 !1V 8  101.20 (IS 

A-87 



8737 LONCITUOINAL IMPACT 16G  23 NOV 37 

BIN ft UPPER AFT SUPPORT INNER LONGITUDINAL FORCE 

TRC NUM8ER: TRCSB4P TEST NUMBER  TEST 3 16C 

-20      18      48      78     180     136     168     198     228     250     288     310 
Tine ins) 

CHANNEL^ AU75XA   FILTER: CH CLASS SB PEAK DATA 357.29 LBF 8 GG.56 MS, -13S.35 LBF 6 177.84 HS 

B737 LONCITUOINAL IMPACT ISC 28 NOV 97 

BIN ft UPPER AFT SUPPORT DUTER LONCITUOINAL FORCE 

TRC NUMBER: TRCS04P TEST NUMBER  TEST 3 ISC 
90 

— • 

S0 

30 

0 

-30 

-S3 

\\    \'~           ' A  / V-/V\/\'  A r 

1       1 \      i     i      i      i     i      i 
-20      10      48      78 

CHANNEL: AU75XB   FILTER: CH. CLASS SB 

108 198 220 250 288 310 138     160 
TIME (MS) 
PEAK DATA: 855.S6 LBF 8 SS.32 MS; -2S5.8G LBF 8 189.7S flS 

A-88 



B737 LONGITUDINAL IMPACT 16G  20 NOV 37 
3IN ft UPPER AFT SUPPORT OUTER VERTICAL FORCE 

128 
TRC NUMBER TRC604P TEST NUMBER  TEST 3 ISC- 

48 

-40 

-120 
-28 

CHANNEL: AU75ZC 

— • 

:^/ A    rvAA           ■ 

— ■ 

.        .        .  V       1/    ^^.^^—— 

i       i       i        i        i        i        i        i        i 
10      43      78 

FILTER^ CH CLASS 1800 

100 190 220 250 280 310 138     160 
TI11E  IMS) 

PEAK OATA 3.75 HV %  S3.44 MS, -2.30 MV i  94.08 M.S 

B737 LONGITUOINAL IMPACT 16G  20 NOV 97 

BIN A UPPER AFT SUPPORT INNER VERTICAL FORCE 

120 TRC NUMBER: TRCS84P TEST NUMBER  TEST 3 16C 

80 — 

40 

-40 — 

— • 

— • 

i       i       i       i        i       i        i        i        i       i -120 
-20      10      48      70     100 

CHANNEL: AU75ZD   FILTER: CH. CLASS 1800 

190 220 250 280 310 130     1S0 
TIME IMS) 

PEAK DATA 0,76 MV 8 84.24 MS, -0.53 MV 8 119.52 MS 

A-89 



B737 LONGITUDINAL   inPACT   I EC    28 NOV  97 

BIN  B LONCITUDINAL  DISPLACEMENT 

128 TRC NUnBER' TRCG84P TEST NUriBER    TEST   3   t GG 

48 

-4a 

-98 

-128 
-29     18      48      78 

CHANNEL; BIN8XO   FILTER- CH. CLASS 68 

188 13B 1GB 198 228 258 288 310 
TIRE     MSI 

PEAK DATA    0.39  IN 8  97,68  HS,  0,80  IN g  1.92 rtS 

B737  LONGITUDINAL   ItlPACT   1GC    28  NOV  97 
BIN  B  FRONT  LONCITUDINAL  ACCELERATION 

88 

40 

20 

-28 

-48 — 

TRC NUnBER TRCG04P                                                  TEST NUHBER TESI i   i EG 

— • 

— • 

i       i       i       i       i       i       i       i       i       i -G8 
-28 10 48 70 

CHANNEL' BBFXG    FILTER' CH. CLASS 60 

198 220 258 288 310 138     168 
TII1E (HS! 

PEAK DATA' 2.44 C g 187.7S HS; -16.57 G S 87,84 [IS 

A-90 



B737 LONGITUDINAL [HPflCT 16G  20 NOV 97 
BIN B FRONT LATERAL ACCELERATION 

68 

40 

28 

TRC NUHBER' TRC604P TEST NUHBER TEST 3 1BC 

-28 

-60 
-28 

CHANNEL■■  BBFYG 

— ■ 

' 

— • 

i       i       i       i       i       i       i       i       i       i 
18      48      78 

FILTER; CH CLASS 68 

188 198 220 250 288 310 138     1S8 
TIME  (fIS) 

PEAK DATA  4.54 G S   183.44 US; -2.88 G 8 131.36 rtS 

B737 LONGITUDINAL IHPACT 16G 28 NOV 97 
BIN 8 FRONT VERTICAL ACCELERATION 

68 

48 

20 

TRC NUHBER^ TRC684P 
TEST NUHBER TEST 3 16G 

-28 — 

-40 

-SB 

^ ^A ~^T K^SS 

-20     18      40      70 

CHANNEL' 8BF2G    FILTER■   CH CLASS 68 

100 130 228 258 280 310 130     168 
Tins ins) 

PEAK DATA' 3.37 G e 151.92 US; -4,36 G e 143.32 t1S 

A-91 



B737 LONGITUOINAL ItlPACT iGG  20 NOV 37 
BIN B FRONT LONGITUOINAL VELOCITY 

TRC NUnBER TRC684V TEST NUflBER  TEST 3 !SC 

-28 

CHANNEL' BBFXV 

18      48      78 

FILTER■   CH. CLASS 180 

188 138 228 258 288 310 138     1S8 
TIDE tnsi 
PEAK OATA- -0.82 FT/S e -20,00 MS; -42.72 FT/S S  182.88 HS 

B737 LONGITUDINAL IHPflCT 1BC  28 NOV 97 
BIN B CENTER LONC1TUDINAL ACCELERATION 

r H-.MF- ™                                                     TEST NUHBER TEST 3 1BC 
b8 

40 

28 — • 

8 

-20 

-48 — ■ 

i       i       i       i       i       i       i       i       i       i 
-20 

CHANNEL ■■   B8CXG 

18 48 78 

FILTER'   CH.   CLASS  68 

180 1S0 220 258 2B8 310 130 1S8 
TinE     lt1S3 

PEAK DATA'   2.45 G 8  187.52 OS;   -1S.B7 G 8 32.96 tIS 

A-92 



B737 LONGITUDINAL   inPACT   iGC     20  NOV  37 

BIN B CENTER  LATERAL  ACCELERATION 

E8 
TRC NURBER TRC604P TEST NUnBER  TEST 3 1SG 

20 

-20 

-40 

-60 

I 

-20 

CHANNEL:   BBCYC 

18 40 78 

FILTER ■■   CH.   CLASS  G0 

100 1S0 228 250 280 310 138 168 
TIRE    ins) 

PEAK  DATA^   2.22 G  8  143,76  HS,   -5,65  G  e  154 .88  HS 

B737  LONGITUDINAL   IdPACT   16G     28  NOV  97 
BIN B CENTER  VERTICAL  ACCELERATION 

60 
TRC NUOBER:  TRC604P 

TEST  NUflBER    TEST   3   16C 

20 

-20 

-40 

-60 

av^-v^-Wv/^'V ^^^v^ 

-28 

CHANNEL ■■   BBCZG 

18 48 78 

FILTER ■■   CH.  CLASS 60 

100 130 220 250 280 310 130 160 
TinE     MS) 

PEAK DATA-   3.30 G  8   124.00 rtS;   -4.35  G  e   184.88  IIS 

A-93 



B737 LONGITUDINAL IMPACT fGC 28 NOV 37 
BIN B CENTER LONGITUDINAL VELOCITY1 

TRC NUMBER^ TRC604V TEST NUMBER  TEST 3 ISC 

-20 

CHANNEL■   BBCXV 

18      -48      78 

FILTER: CH. CLASS 180 

100 138 228 130     1S8 
TIME  (MS) 
PEAK DATA 8.01 FT/S S  -19.44 flS, 

258     280     310 

-42.58 FT/S S 182.72 MS 

B737 LONGITUDINAL IMPACT 1BG 20 NOV 37 
BIN B AFT LONGITUDINAL ACCELERATION 

TPr NimAFR: TRCR04P                                                     TEST NUMBER TEST 3 IGC 
b0 

40 

20 — • 

0 

-20 

-48 

i       i        i        i        i        I        i        i        i       i 
-28 

CHANNEL: BBAXG 

10      40      70 

FILTER• CH. CLASS 60 

180 130 220 250 280 310 138     1S0 
TIME  (MS) 

PEAK DATA; 2.BZ  C e 187.44 MS; -16.89 G S  93,28 MS 

A-94 



8737 LONGITUDINAL IflPACT [GC  20 NOV 37 
SIN 8 AFT LATERAL ACCELERATION 

20 

0 

-20 

-■48 

-co 

TRC NUflBER    TRCG04P                                                                                                                                    TEST  NUflBER    TEST   3   ISC 

— • 
j 

— • 

i      i       i       i      i       i       i       i       i 
-20      10      40      70 

CHANNEL 3BAYG    FILTER: CH. CLASS 60 

100 130 220 250 280 310 130     160 
TlflE  (HS) 

PEAK DATA  5.34 C 6 142,96 MS, -8.66 G 8 155.92 RS 

B737 LONGITUDINAL IflPACT I6G 20 NOV 97 
BIN B AFT VERTICAL ACCELERATION 

rpr H,,pnFD.   TBPB1UP                                                                                                                                    TEST  NUflBER    TEST   3   I6G 

40 

20 — • 

                 ~_/\  A         -             /\           r^-^       /    1 A   /   \   /\    /■-        —"-""X     j'^^nt ■= =■ ^-  
0 

-20 

•■40 

-fid 

  

i       i       i       i       i       i       i       i       i       i 
-20 

CHANNEL> BBftZG 

10      40      70 

FILTER^ CH. CLASS 60 

100 130 
TIME 

190 220 250 280 310 160 
insi 
PEAK DATfl: 7.84 G i   146.48 (IS; -11.85 G 6 157.84 IIS 

A-95 



B737 LONGITUDINAL   II1PACT  1BG    28  NOV  S7 
SIN  B  AFT  LONCITUD1NAL  VELOCITY 

68 

20 

-20 — 

-« 

-60 
-20 

CHANNEL ■■   BBAXV 

TRC NUMBER TRC604V                                                     TEST NUtlBER TEST 3 ISC 

— • 
j 
i 
i 
1 

— ■ 

:^H^_____ 
i       i       i       i       i       i       i       i       i       i 

18      48      70 

FILTER; CH. CLASS !80 

100 1S0 228 258 280 310 130     160 
TirtE  (AS] 
PEAK DATA- 0.81 FT/S 8 -13.68 MS, -12.34 FT/S g 182.32 MS 

B737 LONGITUDINAL IMPACT 16G 28 NOV 97 
BIN B AFT SUPPORT 1 VERTICAL FORCE 

90 

60 

38 

TRC NUMBER: TRC6B4P 
TEST NUMBER TEST 3 16C 

-38 

-60 

-30 
-28 

CHANNEL^  B1ZF 

10 48 78 

FILTER^  CH.   CLASS 68 

100 198 220 258 288 318 138 168 
TftlE     IMS) 
PEAK DATA:  227.37 LBF 6  164.72 flS,   -160.96 L8F 6  112.36 US 

A-96 



B737 LONGITUDINAL IMPACT !6G 20 NOV 97 

BIN B FWO SUPPORT 2 VERTICAL FORCE 

99 

S0 

30 — 

m 0 

-38 

-se — 

-90 

TRC NUM8ER: TRCB04P itii NunatK  itbi j IM* 

— • 

— • 

i       I       i      i       i 1       1       1       i 
-29 

CHANNEL^ B2ZF 

10      40      78 

FILTER^ CH CLASS SB 

108 198 228 258 280 310 130     1S0 
TtriE  (MS) 
PEAK DATA 12S.71 LBF 8 1S8.72 OS, -305.90 LBF 8 100,19 MS 

B737 LONGITUDINAL IHPACT 16G 20 NOV 97 
81N B FWO SUPPORT 3 VERTICAL FORCE 

180 

S0 — 

-60 

-120 

-180 
-28 

CHANNEL^ B3ZF 

TRC NUMBER TRC6B4P TEST NUMBER  FEST i   16C 

— • 

— • 

i       i       i       i       i       i 1         1         1 
18      48      78 

FILTER: CH CLASS 80 

108 190 228 250 280 310 130     168 
TIME  (MS) 
PEAK DATA: 80,ae L8F 8 52.96 MS, -1224.18 LBF 8 183.S8 ns 

A-97 



B737 LONGITUDINAL   IMPACT   1SG     20  MOV  97 

SIN 8 AFT SUPPORT 4 VERTICAL FORCE 

98 

68 

30 

TRC NUMBER    TRCS84P TEST NUMBER     TEST  3  160 

-38 

-S0 — 

-98 
-28 

CHANNEL^ B4ZF 

18      48      78 

FILTER CH CLASS SB 

188 198 220 258 2S0 318 130     168 
TIME  (MS) 
PEAK DATA 68.32 LBF I 164.88 MS, -314.53 LBF § 113.36 MS 

B737 LONGITUDINAL IMPACT 16G  20 NOV 97 

3IN 8 AFT PLATE BRACKET 5 LONGITUDINAL FORCE 

TRC NUMBER^ TRC604P TEST NUMBER  TEST 3 16G 

-28 

CHANNEL: 95XF 

10      40      78 

FILTER CH. CLASS 60 

180 130 160 
TIME    IMS) 
PEAK DATA:   111.. 

190 220 258 

LBF  6 223.92 MS,   -1529.8 

280 310 

LBF 8 94.96 MS 

A-98 



8737 LONGITUDINAL IrtPACT 16G  28 NOV 97 

BIN B FVD PLATE BRACKET 8 LONGITUOINAL FORCE 

TRC NUMBER TRC6B4P TEST NUMBER TEST 3 ISC 

120 

60 i— 

-68 

-120 

-188 
-28 

CHANNEL    B6XF 

10 49 78 

FILTER    CH    CLASS 6B 

180 198 228 250 280 310 130 160 
TIME    tns) 

PEAK DATA    90.67 LBF  « 225.04 IIS,   -1378.32  L8F 8 96.48 US 

B737  LONCITUOINAL  ItlPACT   16G    20  NOV  97 

BIN  B  L  SUPPORT  7 GAGE  1  LATERAL  FORCE 

TRC NUMBER TRC684P TEST NUMBER  TEST 3 ISC 
90 

68 

30 

0 

-30 

-68 

-Ofl 

^-^ 

^—~-:        -         ;       - 

i      i       i i         i          i         i         i         i 
-28 

CHANNEL    B7YF1 

10 48 70 

FILTER    CH    CLASS SB 

100 190 220 258 280 318 130 168 
TIME    MS) 

PEAK DATA    131.40 LBF 6 62.48 HS,   -92.11  LBF 8  153.44 IIS 

A-99 



B737  LONGITUDINAL   IMPACT  1SG    20  NOV  97 

BIN B L SUPPORT 7 GACE 2 LATERAL  FORCE 

-20 

CHANNEL^  B7YF2 

90 

60 

30 

0 

TRC  NUMBER    TRCS04P TEST NUM8ER     TEST  3   ISC 

— ■ 

. 

! 

-30 

60 

i      1 i i      i i      1      1 I          1 
10 40 73 

FILTER ^  CH    CLASS 60 

100 190 220 250 280 310 130 160 
TlttE    1(1S) 

PEAK DATA    14.02 LBF  8 211.60 HS,   -295.75 LBF  8 95.92 flS 

B737  LONGITUDINAL   IHPACT   16G    20 NOV  97 

8IN B  L SUPPORT  8 GACE  1  LATERAL  FORCE 

90 

60 

30 

03 6 

-30 

TRC NUMBER^  TRC604P TEST NUMBER     TEST  3  16C 

-60 — 

-98. 
-20 

CHANNEL^  B8YF1 

10 40 70 

FILTER    CH.  CLASS 60 

100 130 220 25B 288 310 138 160 

TIME    MS) 
PEAK DATA^  84.94 LBF 8  178.98 MS;   -67.86 LBF 8 54.96 MS 

A-100 



B737 LONGITUDINAL IMPACT 16G 20 NOV 37 

BIN B L SUPPORT B GflCE 2 LATERAL FORCE 

90 

60 

30 — 

CO     0 

-39 — 

-60 

-90 
-20 

CHANNEL^ B8YF2 

TRC NUMBER: 7RC684P TEST NUMBER  TEST 3 IBS 
i 
! 

— • 

                         i 
i 
1 

/ /_/~"      ~~~" 

— ■ 

i        1 i       i      i       i      i      i      i      i 
10      40      70 

FILTER CH. CLASS 80 

100 190 220 250 280 310 130     160 
TIME  IMS) 
PEAK DATA 114.09 LBF 6 202.32 MS, -199.31 LBF 6 82.80 MS 

B737 LONGITUOINAL IMPACT ISO 20 NOV 97 
BIN B L SUPPORT 9 GAGE 1 LATERAL FORCE 

TRC NUMBER ■   TRC6B4P TEST NUMBER  TEST 3 16C 
90 

60 

30 

0 

30 

68 

i       i       i       i i       i       i       i       1 
-20 

CHANNEL : B9YF1 

10      40      70 

FILTER^ CH CLASS 68 

100 190 220 250 280 310 130     160 
TIME  IMS) 

PEAK OATfl: 356.27 LBF t  98.32 MS; -60.78 LBF g 233,84 MS 

A-101 



B737  LONGITUDINAL   IflPftCT   ISC    20 NOV  97 

BIN  B  L  SUPPORT  9  CAGE  2 LATERAL  FORCE 
w Mimnpp.  TPPRH4P                                                                                                                            TEST NUtlBER    TEST  3  16C 

99 

S0 

39 

9 

  

i 
i 

• 

  

■—^ 

-38 

-ee 

i       i       i       !       i       i       i       i       i       i 
-29 

CHANNEL ■  B9YF2 

19      49      79 

FILTER' CH. CLASS S8 

199 198 229 259 288 318 138     188 
TME  111S) 

PEAK OATA 8.08 L8F 8 -9.3S MS, -184.85 LBF § 107.52 US 

B737 LONGITUDINAL IMPACT 1GG 28 NOV 97 

BIN B L SUPPORT 18 GAGE 1 LATERAL FORCE 

98 

68 

38 

8 

30 

68 

9R 

TRC  NUHBER^  7RCS84P                                                                                                                                     TEST  NUttBER     TEST   3  16G 

— ■ Y^\' - jy:     :    : \:     :     :     :     :     : 

i     i     i    i    i     i     i     i     i     i 
-29      18      48      79 

CHANNEL; B18YF1   FILTER^ CH. CLASS S0 

188 198 228 258 288 318 138     168 
TIME  ((IS) 
PEAK DATA; 691.47 LBF 8 93.84 OS; -273.94 LBF 8 183.52 (IS 

A-102 



8737 LONGITUDINAL IMPACT ISC  20 NOV 97 

BIN 8 L SUPPORT 10 GAGE 2 LATERAL FORCE 

99 

88 

38 

m    9 

-30 

-69 

-90 
-20 

CHANNEL: B10VF2 

TRC NUMBER^  TRC604P TEST  NUMBER     TEST  3  ISC 

— • 

_ 

•                   ■/                                              ^^^^^^.^„„^^--l 
 ^                                                                                                                                                                                              ' 

— • 

i       i       i       i      i       i       i i                   i 
10       40       70 

FILTER CH. CLASS S0 

190 220 258 280 310 130     1G0 
TIME  IMS) 

PEAK DATA 5t7.73 L8F 8 99.S8 MS, -0.02 LBF g -11.58 MS 

8737 LONGITUDINAL IMPACT 1SG 28 NOV 97 

BIN 8 L SUPPORT 11 GAGE 1 LATERAL FORCE 

90 

68 

38 

TRC NUMBER". TRC604P TEST NUMBER  TEST 3 16G 

-30 

-60 

-98 
-20 

CHANNEL■   811YF1 

10      40      70 

FILTER^ CH. CLASS 60 

188 190 220 258 280 310 138     168 
TIME  (MS) 

PEAK DATA: 61.17 LBF 8 228.80 MS, -127.30 LBF 8 58.08 MS 

A-103 



B737 LONGITUDINAL IflPACT 16G 20 NOV 97 
BIN B L SUPPORT II GAGE 2 LATERAL FORCE 

TPr U„HPFD. TO«««                                                     TEST NUHBER  TEST 3 16G 
an 

68 

3a 

e 

-30 

-G8 

— • 

. 

i       i       I       i       1       1       I       i       1        1 
-20 

CHANNEL B11YF2 

18      48      70 

FILTER CH. CLASS SB 

IBB 190 220 250 288 318 130     168 
TIME  IMS) 

PEAK DATA 9.53 LBF g 211.60 HS, -2S2.80 LBF i  95.S8 HS 

A-104 


